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(54) ISmv&m 3fc#Mflt$'-K fKS^MSRtX*5-jRfi^^lfl 



(57) C#^W*OfBH] 



20^ f (nx + ny) /2-nz) xd^4 0 0 

Lv n z«»»^riftO^JH*T4«***)U dt±, saw* 



(2) 



12587398^ 



x?^ » *#ra*ffi*wr«{fc^»a»&ft.6fi©wn 
jt¥Ji*Jioas*isifca<kbT^''*c 

£ Zft®. £ 1 5 * 9 - 
BBH©#«*»wn. ' 

[000 1] 

[**±©*iJJB#if] #38?Bi±, ft¥*S«~>-K Rtf 

jmiflts/- h*#**«ft*s*«Rtf *^-©*s 

[0 0 0 2] 

LTIiv C R T (cathode ray tube) T?±tCffi 

•r) *>v ware, e«> xrcffitsntim^^ctfrz 

CRT©fU>9fcj£<{£fl§2ttTV'>S. LCDti, —US 

[0003] LCD<Dm^ymit±^<mmtn ; e-] t t 

A&^ttB (ttTSTN-LCDi»t) «\ 9 0*6 

«\ COJ;?ftSTN-LCDa, BS^SHBMfcJ:*:*: 
SSO^^RTteT^S. Lfrb&#£> STN-LC 

HB (01 T F T- L C D&tfM IM-LCD) ©*^ 
WttteJt^TS&raTVSo TFT-LCDMMIM- 



1 c Licts^rte, 9 os<ofecti^*5j;r>*jE©^jSifT 

tblc&mZtVC^Zo TN- L CD©S^&-K-?«. 
ixS. fifoT. JBIK-Ftt, WBSf*— K'fHBOt— 
-LCDIi, S^fe-^S^n vh7Xh *^Sa^SB 

io [0004] ±aBa»ftWtt%*#"r5feA cm*, « 

WA<Dt&d > -»O0l)teRfcjaHi-fe;l/tO|IBlcffifie 

2 2 9 8 2 S^fg&tfWUI^ 4-258923 ^&?g 

a. ?8ai-fe;i/icWLTai[^iRiofii[ffiSt±($J3foTfe5 

[0 0 0 5] #W6-7 5 1 1 5^$gRtfE P0 5 
7 6 3 0 4 A 1 £©aUB#r*WU froftttltffit 

[oo o 6] —73v *fflv-fct>3oenr- 

0U^.tf, #I¥3-9 3 2 6 ^a&t/^BBT 3 ■ 
-2 9 1 6 0 1 *«tt**"r*JHU^-* 

■TSclt^T*#*l/\ Sf:§Hf 5-2 1 5 92 1^ 

*ttffc£»a»&&sjfc¥tt*5'-h cauaiffao www 

[0 0 0 7] 

L «fc ^ 1 1 5 HUB] *5SB© e Wtt . 



(3) 



12587398^ 



/JMtt**-rS)fe¥ffl«->- h*jS{8f 3 C tte£5o s 
h*#***9HW&*SSffl*«#W-* Cite* 

5o 

[0 0 0 8] 

*LTK^X=i^y*^*ffi©raBBi OK 
T, #te rffij »5!3B«*:ffite:*fLT« 

[0009] JJBJtt**!**- h©$f $ b^«aH*TC 

1) KAJfctf. Mfi^a»'*0»S*lRl»!:*VT}teS»HS' 

2) KAAflt. 5-8 5££©fSBT*S{tTT3±feft¥*f 
fgi'— ho . 

3) KAKOS/Jv(Ky. 0~8 5SOiI ($f£L<« 
5 — 4 OS) ■»£*■»?- 5 — 90fi©f6H 
«?£L<«3 0-8 5 SO fcfcSJJKe^HflU'- 
h 0 

4) mfim<Dm'mtm±mt<Dm\ 5-7oa©iB 
a (ffjutti o~eog) te2&£±fe^*f«v— 
h. 

5) ^a**©««35ri^n»3&»o3te¥a7?* 

Initio) LT^5±IH^M<8'>- h. 

6) femsmifi* j^ic-t^D-xxxf^^A-T* 

- h*^Ay-p«f->*±IB)fc¥««'>- ho 

h 0 

9) Jt^S^S*^ F^f^Sfcao. 1 MmtXT 
©tMX©*»© F*f V*«^LTt->*±EJfe*lf « 

~>~ho 

1 0) aW3dW*««, Jt*»fcftO-«tt*tL, a»o 



BB8B8*i*f*flB©ie»*lftfc3ia*** U 2 5> teTIS© 
2 0^ ({nx + ny)/2-nzl Xd^4 0 0 

»je-rs±fS3t¥ffl«->- h„ 

i i) x&susmtmii&mttDMic. m^m <#* 

io {ftv'— ho 

1 2) 7fc^ii77/l£BElRj£ii©fl8te, T^S^fiKSn 
T^S±E10) ©^ffl«->-h„ 
1 3) ^¥S7a«±te, finMWSJftSftT^SJheo 
Jfc*»«S'-h. ^ 

1 4) w&mxmt}\ wmmz'-hcDmmxfofrzm 
ffl^#-rs±tH^¥ffl«~>- ho 

1 5) aWiSBtt*** 8 0 96W±©)B8jfl*ft*Ufr"5 

20 ho 

i 6) KEAitfx 9evyj8kasnfc#y^-JBT»» 

5±S1 1) ^ffl«->-ho 

1 7) KefflMtfx MHffc-&«*iSf*«Jllf SCit* 

[o o i o] -»©»8«ttftf*©a 

St, *©affiWte*fA^nfcfeCnBElRlLfc^.T^«y 
ft-«©E^ RtflKiR-fe^iEfilStOMlcRtje 
30 ^M«->-h*^ aW3a9«*«ttf*©±fc»»6.tl 

* r- ■< v zmm&mimt zit&wfr e>& 5-A©«jssf 

f^X3f^7 *«ift#{fc© RSSflS fc t © 

8ct*»iif« i&ifl^ggte t, * s . 
[0011] ±IB«ai«5«B©»Sb^''»BlttTE© 

40 i) m.nm>\ ^m^mou^^c^x^m^ 

2) 5-8 5a©®HT-^fk-rs±iE^s* 

3) mM&(om'bm>\ o~8 5g©fsa (»^l<« 

5 — 4 0JSD tea&D, J t'©«M:ffl* t 5~ 9 O^DIEB 

<3f£u<ii3 o-8 5g) ic&ztmmskmxmw* 

4) )tt*a^r«^ S^tt^n-XiXf^ flffSL 
Oi^l/n-XT-fe-r-hX^l'-h) £r-&A,T-<^3± 



(4) 



f 2 58 7 39 8f 



5) x^mjjMtMwimwtvfflic, emkwbjas 
7) WLSk^<ow&t>\ —-fomc^^^vm^nrz.m 

~>b ^©«/jN«07J|fiii*«»-fe;i/±»«:iEia3»Lfci»o* 

¥^?fift£(D&?P}tf9 0 — 2 7 omttZLZ&Slcffi. io 
[0 0 12] S£»C, #38Wti\ IWfl, lifg®&& 

[0 0 13] ±ffi*^-«»«5%St«0»*Lt'»flWU± 
TIH<Oi:*3»?T*a5So - . 30 

1) KftUW. Jtt¥H#*©»S#iaafc*5^TM&¥JI# 
JfDJSa^P, €>l©Bi<9itt&B t ftteiftta bTt^S ±13* 9 
— iSH^^SBo 

2) mn$L1*, 5 — 8 5JgcDlBHt:-^{frS±fB*^- 

3 ) Rft £©«/JM«^ 0-85 StDiSH 0SFS L < » 
5-4 0S) ICifctK ?<0«W5~9 0S©iI 
(»SL<ti3 0~8 5 SO «c**±e*9-*«*iS 

««» 

4) yt&RXmtfi. 2?.t-fe^D-XiXf;l' 40 
^i-fed/D— .XT-k-r— h^f-l"— h0 $rg-A,-?<^5± 

IB A 

5) mtrnxm t<omc. mfmamms 

6) -»OlfiO-*tf, GSM) flll^fl, * 

7) G99J) BXW&tf. JfS^il«f?iUTTFT 
(thin-film-transistor) S^tliM I M (metal- insulator 
-metal) *frr3±E6) ©*7-»m so 



8) -»iDaBKKo=floguDmy % Sd^Mom 

9) -W<OM)t«©-ffl«DSRiRtt*% I^fcffr©H« 

•7— ffiffl^5SBo 

1 1) m^>v(Dmm>\ -^fa^e^Masnfc 

^ev^[qji:©^;-r^^9 0 — 2 7 0Si:*5<fe'5^ 
«*-b;l/±k:E11«nT^S±Ci 0) omaOEtt 
Bo 

[0 0 14] #SKB©3tt^W«5'- M4x aW3£»»& 
tt*. if^xnf^-^iMM (P3SIB) ta 

W3twtm toft mw^mfimv&z-jsmcmt-r-z- - ■ 
<£ •? ic«^TgeB-r s ii t ic J; t> lt-c t s „ 
[0015] *«wo3fe*««s/-htt, as8s»*a 

[0016] *sswoaw5a*f*o»»i: lt«^ as^ 

5o 8 0 %JM±*frr*««*'** L < , # 

-tf^-^-yi'X (0*-tf^-> («0 JBD , ARTO 
N (B*-&fig=rA («0 8D RTf7V4"»* («±^« 

(«D Si) *H©rttleffi^ffl-r5Cfc^r-^ « 



(5) 



^2587398^ 



x;l/7 * yR Xf # y x— r-;l/X;l/* 2 OH W«JS#f 

[0017] »9Ba#f* (7y*w BrtoijHfff** 

nx, ny, ff##[ft©£JgjT** n z . yCfrL.tOW 
SfcdiLfcfcS, =tt©±H*f*<D|lfl&#n z<n y 
= nx (tO-ffltt) *8WEU 3S ( (nx + ny) / 
2-nz) xdt^M^f^^3>^ 2 0nm 10 
fr6400nm 0f*L<t43O-l 5 0nm) 

|nx-ny|/|nx-nz|^0. 2 "CfttUf^fll ' 
±M»iftl/\, I n.x-ny I x dt'SSnSiEffil/* 
— 7 s —: 5/3 > It 5 0nmKTT*$5Ci:tf»Sl<, 
2 0 nmKTT^SC^^5^$U\ ±f2<Dn 
x. ny, nzat/dOB8ff*Bnc^t e 

[0018] taw** WB3a»»fc 

3Wf*>tiT*D, ig.l/i£LTK^:7^;i/2Jc«fc<& 
»<r<5/f («T^ T»»l»fc«W-) *»*t *o±k: 

^2H^bT@afRjai^cfc<^s-rsm7jcffio^sg/i ax 

[0019] wifticwtsTa»iiiTi4. m«« 
fttr-M ffiffctfxyf^ W?x^ ***y;i/ 

*63itfnfc*«#*a«w»fc , r*««fH* ; #yx 

ha*fe;l/P-x ; #y*{fcfcT— ;K #y 7 yffctfx;^ 

#ym»e-;i\ nwyxfi/y N «WMt*y^p 

Ul/X «Wfc*yxfI/y, fflffcrfix, fflffctfx;!,- 40 
xfuy^l^ igft; tfx;b- 7a e l/VM'&fc 

^ft ttfttr-;i/-*ftif-y7 f >*a-&f*s fgfttrx 
ft *{ttr-;i/-**ffc7 p aiiuv««-&ft. fflfbkfx 

;l/-tg{fctfx y ^y-iWe:^l,H7E*»&ft Jgfbt: 



10 

Xf ;l/*S£rft *ft y ax h y 

ft rt»^ffl{fc#y*{fctfx;K ttffcexrtz-IWUfx 

;i4«<&ft #y*fte-yx>\ ^fttfxy^v-^ 

n^h.ij;«l^ ^ffc^xy^v-z^y^xx 
-r^fi'&ft ^DDXf;i/e-;l/x^f;i/-7^y;V 

yyMfflH;*vxfi/x #yynt?x>\ *yy 

v?x V & H O a - * 1/7 -f IXfl/y-^D 

xfUv-:/atf Uv- 1 , 4-A^s/x>ftl^ 
ft xfl/y-ifiex^i^ 7ry-l-^P 
l£U>*«£ft 7^^xy~7^ypxfij;Vftl^ 
ft $5j:tf(:n&^l^^ADyyttlll^©7 
uyKft ; 7* y f ;l/xxr;l/-7> U n- h y 
;l/ft*&ft 7 ^ y ;l/ixf ;l/xxr ;V- 
*ft ^ ^ ^ y ;I/8^ f ;l/XXr;V-7^ y nx b y ;V 

ft*«ft #y^*^y;Hi^f;vxxf;K ***y 
;l/i^f;l/xXr;V-xfU>«lM> *f*y;l« 
7f;vxxr;i/-xfi/y«m *U7>U)Mi^ 
3j?y-a-^a;v7^y;i^^^;K *y7^y 
h*yxf;vxxf;k ^y7^;;«^y^ 
;l/xxf;K #y7»y;VS7f;VxXf;K *V7> 
y;l/i^f;Vxxf;K ^y7^y;«xf;i/xxf 
;K T^y;M»-T^y;i/B!^7l/*fi-&f*x 7^y;l/ 
ixxr;i/-7^^xy-xf uy«l^Ma7 
;Wi/Sxx f y'xy- xf 1/>«1^*4 H <o 

TZVAsffim ; #yxfio\ *y«o-^f;i/Xfu 
x^i/y-7^;vii/7f;i/«l^,xfi/y- 
l*7W^m xfi/y-^^xy«i^ 
ft,- xfi/-y-7^y p-xb y;i/«lMtfxfi/y- 
7^^xy-7^ y ax h y ^IMSOXfUyS 
«flg;*y-2, 6-^Wxxi/^+^F; 
#y tfx7i/^;w^y-;i/ ; #y-p-*s/y ; #y 

tfx;l/*;l/v— ;l/ ; #y M—)\,7*.&—)\> ; #y tfx;l/ 

; *yex;l/7^U-h ; 3»®^p- 
x ; B»-fe;I/a— X ; BffWHr^a— x ; -fe;l/D-X7 
h ; t^py6 ; Way6 6 ; t^nyi 2 ; 
* h*^f;l/-6-t>fpy ; t^ny-6, 1 0- 
#y#:/^ k ; #y-N-7^-t^py-6-# 
yxfuy<t;^-h ; #y y^-uv^v^u— h ; # 

y*N*+Mf l/y7i/X-h ;*'J^UWV7>I/ 

-h ; ii?yxfi/yfi/7?u-h ; *yx^i/y7^ 

h ; *U xf L/>7^- hfU7> h I #y 
xfUy-2, 6— tyZls— h ; spyyxf- uv^y 
n-;l/fl/7^U-h ; #yxfuy^M^/x- 
h ; W7xy^;l/A — fv:7*u— b ; #y7*yn 
xhy;i/ ; ifx^x/— ;i/A-7^-h ; tfyvfr-y- 

*f U^-m-^VtfVS/X;!/*:/^ F ; *yf h7 



(6) 



^2587398f 
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< (i#'j7- IC-D^T&E. H. Immergut" P 
olymer Handbook". IV, 187-2 
31 N Intersciense Pub. New Y 
ork, l'9 6 6k:»t<E«SnT^5o Tt»2l 

[0 0 2 0] 4MR£lc;fc^Tti\ iK^fy-fJV^tm 

P-1 



■lf7fyTfe§o -tf^VfcLTtt* l^^§5Kj5ai 

tc^»sa^r©^F3ffi!». «i(i*0. 1 l — 2 0 0 0 0 p 
pmO^IS (Na, K, Li, Rb, Ca, Mg, B 
a, Ce, Fe, S h , Pb, A 1 , Si, Ti, A 
u, Ag, Zn, Ni^^OM atf^O^f^Vft 
2) * (F-, C1-, Br-, 

D > ^O^WMti 10~3000pp m^— jHfl9"e* 
t>> T»o»Stt(l6o^*& l o o o P ptattTiWBF* 
L<> Mfc»Sb<tt5 00 ppmJetTt*«So 

[0021] *»wo«»acfijBfc:ffl^^n*{b'&«ro 

[0 0 2 2] 

[fbi] 



— (C H 2 -CH) X (CH 2 -CH) y (CH 2 -CH) Z — 

3 1 COOCH3 



S0 3 K 



x : y : z = 2 5 : 6 0 : 2 5 

[0 0 2 3] — 

[ft 2] 
P-2 



x : y = 7 0 : 3 O^F^^M : 4 5 0 0 0 

[0 0 2 4] - 

[ft 3] 



— <CH — CH) X (CH 2 -CH)y— 

COONa COONa 6oOCH 2 CH 2 OH 



P-3 



— <CH 2 -CH) X — ~ (CH 2 -CH)y— 

doOC^CHaO-^tONaJs <JoNH 3 



x : y = 5 0 : 5 0 W-B&^M ' 1 2 0 0 0 
[0 0 2 5] 

[fk4] 



P-4 

^CH 2 -CH)x (CH 2 -CH) y - 

o 

iHaNCCjjH^HCI 

so x : y = 3 0 : 7 OtfSI : ^xy^X 



(7) 



12587398? 
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[0 0 2 6] 

[ft 5] 
P-5 

— /— <^>-CH 2 -4lQi-CH 2 -j 

* CI* CI" * 

W-t^ftTS : 1 0 0 0 0 

[0027] Tmm&i$,mm.if>mit. ^.gicjs 

(*;l/i,7;l/ft: h\ ^^-*7)VrtK42) , ^ 
F-xtf^u^fc: FUVffilg, '>7?;Woy F^ffc 

^&H£^tf3c£#-r-*-5o - 20 

[0 0 2 8] *^<0T^«fc«, SH^tt^SWtca 

LTtt, '>UA (S i O2 ) , -m.'kff-^y (TiO 

U^W^^UU-h^ -b;l/n— XT-trx- b^otf 
sf^-K ^UXg L UVR0 : ^H#fF^4 1 4 2 8 9 4 

So ;iti^ofSf77 hme>w-t$mmi.o. oi~i 30 

0 /inKDtOWSt^. <fc!3$?i:U<«\ 0. 05 — 
5 /imT'$5, £fc, ^O-g-^rfia, 0. 5 — 6 0 0m 
g/m 2 **<(fS:L<, ®Cl~4 0 0mg/m 2 

[0029] mmmu., -micmm^.n»±xit±mj : 

x a t- w v ^ fb^©BBlRl*(ni^^-r S J: 3 

3-9- ism.. ■>'*^^fi';M^l'7^'>Ai'n7^ 
FSt>*Xx7''J;I/^^m©^V^5i7' • r/O^x 

*§fe 5 1 HSffii§<0tt# IC <t •? R3f*S:I2[R] £ -t±fc/f 

[0030] mfamm<D^mt-sm<omt ltb, #y 
y?-;i/***y w.k 7?v/im/*z?v>i<m#m so 
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fcffr, x?-U>VvWW = F#S£-{*. jtfyfc--;i, 

Xf-^y/(f^;i/h;i/x>^fi-a-{* x ^nxwvft 
tfyx^UV, -ha-t;l/a-x, #yiS{blf^;K ffi 
m<k#V*l'7'{>, ^'JxXf;K sKy-f*SF, IHfc 

fi-g-f*. ^I/^^^M-^p-x, tfyx^i^ 
# y yn tf uzsrux y h y v-st>* 

s„ ^FSH/^y v-cDfiajtbT«. d<y i's f, #y 

ifsct**T'^So <ine,<D#y^-©s%ffiip]jaa-r 
[0031] tf'T*&7'/i/^;i/^tt<o#y e^.;i/7';i/3- 

T^^tx-i'Xn^-i'-y^^tor^^HKIMi;© ' 

{±. ^H?IS6~l 4ftW$L<, Stc, -S-, - 
(CH3 ) C (CN) Stcte- (C 2 H 5 ) N-CS-S-^r/T LT # V If — ;P 

•rSt>«0T*$.»3, ^A,fkJg8 0%W±^ S-&*2 0 0iX 

y t*^;U7';i/3-;W±, W) S©MP l 0 3, 

MP 2 0 3, R 1 1 3 O&^OrfiggSSrflJfli-rSC ttf 

[0 0 3 2] LCD<0BeiR]JltLT{£<ffll,^ft 
T^5*W 5 FK Off* IX tt7y«l?«**'K- 
SF) "E,#«El6l)KfcLT»*Lv\ CtiliXVT^v 

?m mx.a. B&itis cm iolq/lx->v- 

1 0 0 — 3 0 0°CT0. 5 — l^mi^Lfc 

EiRiiKa, ±ib-k y v-}cs*si4S*»A-r s c 1 1 ± 
y, **v>«*±E*ut— *>fys/y*- hft-&«&tf 

d?y^-«rSM{fc?-*Seii:lcJ;t)#c ) n5Bift©-eJ&S 

[0033] *^c, tufs^tr^^jaaa, LCDOMI 



(8) 



12 5 8 7 3 9 8*§ 
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[0034] mmttm%m(om*3®K£ lt 

S i O^ftStU TiOi v ZnOz t?©&JS®? 
fb%> ^SI/^MgFz f©7 7m £?>}CAuk A 

^©fc©^fcfttffWa&9«5Ki: LTffll/iSCttf? 

[0035] jte*s*ji*Eifti«*ffi«*"rteEifts-a- 

[0 0 3 6] *«WO)te¥Jl75FJitt, aw3a**sfc« 

*tt*lt*s, BPS, ye&ttmtt. 

x y cwft) k 

-f (PJffitt) {t£W©Wi:LTH:* C. De s t r 
a d e t><Om$m ! £. Mo 1 . Cryst. 7 1f, 1 

i ih (i 9 8 1 m icnmztiT^z^is-ti^mm 

C. Destrade £> ©ffi^ffrS, Mo 1 . Cr 

yst. 122 1 4 11 (1 985©, Phys 

TE-1 
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ics lett,, A, 7 8#, 8 2M (1 9 90) t 
E<S*tlTVS-h;l'*'b>«»**k B. Kohne^ 
W38R£, An g ew. C h em. .9 7 OH (1 

9 8 4© \Cffl&?Zttfcis?V^*VzmmWBi.XS} ■ 
M. L e h n £>©ftf3??g-S, J. Chem. Commu 
n. , 1 7 941 (1 98 5 © , J. Zhang?.© 
Bf^?fr^ J. Am. Chem. Soc. 11 6#. 2 
65 51 (1 9 9 4© lcfBt!c£nTt,->2.7+f^?> 
^■f^x^l/Z^ UvlS^i' cut* if^rWS 
10 Cc tfif* So ±ffix * X * t- ^ y * (R«tt) {fr&» 

*5jsU — l&WtCxV X3x* ^WatitinSfeO 

S©Klft*tt#T € 5 fc ©T'^nff ±fBie^tcPi^5 n 
3t>©Tni&V\, £fc, ^Wc^T, Rffitfffr^ 

2d Jt^-eS«^-***#bT43D, «SjR«fc9^ 

[0 0 3 7] ±E5VX*x*y LV>«I 

[0 0 3 8] 
[ffc6] 




R: n-CuH^-C-O- 



n-C, 



n-C 



[0 0 3 9] 
[ft 7] 



50 
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R0 2 CH 2 



R02C(CH 2 ) 2 
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[0 0 4 0] 

lit 8] 
TE-3 
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[00 4 1 ] 

[ft 9] 
TE-4 
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[0 0 4 2] 

Ut \ 0] 
TE-5 




R: n-C l0 H H 



[0 0 4 3] 
[fbll] 

TE-6 




R: a-C 6 H tl 



[0 0 4 4] 

[ffcl 2] 
TE-7 
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[0 0 4 5] 
[ffcl 3] 



40 
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50 
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[0 0 4 6] 
[ft 14] 



40 
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TE-9 




[0 0 4 7] 

Cftl 5] 
TE-10 



R: 
(D 

o 
II 

n-C 10 H 2l C — O 

(2) 



/ — v ft 

C16H33O — \_)~ c -o — 

I 

s * O O 

3 0 r _^V— NHCO <CH 2 ) 8 C— 0 
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R: C 7 H 15 Q- 

[0 0 4 8] 
Cffcl 6] 



TE-11 




R: 
(D 



n-c I3 H 27 c— o 



(2) 



[0 0 4 9] #^©MS*ffi«->- tuxE©<fc? 

[0 0 5 0] *5M803t*R*Ji»4x rVX^xw y * 40 

[005 1] ±fE-rV X3f^ v ^#|ji#te<DB<DSS 

tmbK Hie, «»ft<ogEfttur«, snowf so 



Ad, SRttM4\ MfcWiiftk W*«M'>. 3&ntlMa 

[0052] *mi<oyt&mjsm<Dwm<oR£mt*.m 

#2 l±fc^/££:ftfcIElRjBl2 2±fc»W-&nTl/->S<, 

2 3 %iit5iiftf^3f^ y 

f 23a, 23b. 23c 14, r^Xnf^-^SIf 
tfcPa, P b, P ctimm^WZ 1 <DffilC J FfT*S2 
la, 2 1b, 2 1 c»&ffffU *L.T*-fl£><DflS£* 
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£0a, 0bs 0 c (x-f xra-r-c •yi'^5g#&Offii: 
MM£&tt©ffict©&-r£l) *>\ )t*a#»Otfffi*»6 
©S* OPS) #ft©gBS6©if;&n£#l;:, MfcitioLT 

tciifcfc-ffl© 5 ^ Ip-£P3S&B («, 2 1 a> 2 1 
b. 2 1c) 

[0053] ±mmmn mm 5~8 5S©sgB 

10 — 80 fi©i5H) r*$Zik LTt^S C £ A'5f$ 
Lt^o ±E«^OS/JM»«, 0~8 5g©fEH 10 
5-4 OS) te*D, SfttOi^ttfS-SOiOB 
H (#£ 3 0 - 8 5 Jg) IC&Scl ttf$?l;LV\> 02{C 

6 a) titfg/MiilCfcffSU ^LTf-fX3 
^-f y^«BS*ffiO«»ft (R 0 c) fti, 
fcfcfoSLT^So S£^ f£gtf$©g/Niii:S;*:fiifc© 
M*V 5— 70fi©iSH ORflci 0 — 6 ojg) icfesc 

[0 0 5 4] ±CJt^a**«x -|g(cf^X3f-f v 

*ft&«fttf 09*.tf ratten 

^SfiST'ftl^LfcO^B-a-^-li- (UV3feOB8«^tc 

**^'T.<-)/*i£iSffl-H«te&fiS£L-a±s 7 0- 
3 0 0 IWS L < > 7 0—1 70 °C#§? $ Ll\, 
[0 0 5 5] fflfcfcf, ^ftlCf-fXnf-r'j^fffi 

its -«Htf-fX3f-cf^fl:^*$s^(if^X3f 
"rsefcteiOHBE-rscttf-c**. st, «#ft© 

[0 0 5 6] ±BqTfflai, Jftffiffittatfttffi^tt*/'^ 
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l~5 0li% (»$L<li5~3 0ll%) ©SU:T 
[0 0 5 7] ±12^';^— tLTtt, f-fX3f^^ 

icmmpiomttt-s-x.znzmK). £©<fc?&#u^- 

n-xxx^;l/^tfSii^^T'€2>o -fe;l/a-xxx 
r;KO»*L^MtLTli, -b;l/n— XT'-bT— -fe 
;l/a— XT-fe^-h^o K t Ko^^nif 

;Wr/bo-x;Scl>*-tr;l/o-XT-tr^- h7*U-h*m 
WctfliMS. ±f3#U^-«. iSttr^Xaf 

vtik-BtWcttLX— mco. i~iotl% (ff$L 

<tt0. l~8li%, #t0. 1— 5M%) ©SIC 

g8SHr;l/n-x) ©T/^y ;Wt*l±. 3 0%W±. 
3 0 — 8 o %©«gHai#* SfcT-fe^;Ht*«3 
0 %J-X±, !f#lc 3 0 — 80 %©$SHAW* -te;l/o 
-XT-tr^-h^l^-h©^ (A STM D-8 1 
7-7 2^-5 iS!l3£»cJ:»)f#5 ti«<i) tt> 0. 0 1- 
2 0#©«5H*^*b^ o 

[oo5 8] ±eh 2 **rr 
eniB^©sfe fe5v^i*^H«©iiia*si.^±^fe 

©^^«fc/u^*Vfe©T*5. 
[0 0 5 9] Hfc. #fgIU!© (*7-) ^S^^Mlc 

T©<fc^tc*^*n^o mz-ii, imw<r>t>^-m$km. 

T^5/-V'J-*7^M0€-K (TN-LCDT-JS; 

< SfflstiTvs^E — K) n^K^tssap^ 

<-T5©tc#oT. C©H^^?.©3fe©Sjfi^^« 

;^rtgp©^S B l^^'^^±. 0 3 iz^ta *> \z.wm\,x^ 0 

W8mm&\z&&** T NMil#? 3 3 tt, fitf 3 1 
a©^Bii«a^ I Fff(i:#feL.Tt3t?. ^UTTNjffi^ 
^3 3f±, S«3 1 a©«ffi*^«ttvS»c^-3T^4rtc 
♦SV^T, ^ffii:Sltfc*5 0 HJCS«3 1 a©Sffi^e. 
fitnSlc^^T. TNIf H »?3 3li, 5*f*lRlfc^4r 

So fifoT, M^fc^tSTN-LCD©JKffi-b;l/ 

i:#*-rc i:^T*€5o c©fc*. #5Wi©3te9*g;frJi 
Of^xnf^ •y^^3g¥fiEffi©fSf4^©^fbSt>*m© 
}«®*T»CJ;!9; WffiBlftWOTNJKJI-fc^I/rtaBoaEft^ 



(13) 



f 2 587 39 8^ 
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[0060] ±fEft¥S73»©-WXU\ -»lc 5 . 0 

tc 5 . 0 %«T^r#-rS 0 ±12^ X«. ASTN-D io 
1 0 0 3-5 2 ICtSoTSiJS^nSo JtW^JiCW 

±!E^-fX«5%tCFtf$?l;L<s ?e.^3%J-XT 
i^SU, #tl%ttTTfe5i:tmU\ — IK 
fc-'WXti, au£#sf§-£a&&c£ OfflfrfceaCK ^X) 

tc^-<x^T?-ti-5fc46fc s mtf, ^m^m<o±. 
tmfr>-htirc&x&mxm<o¥m*&m&. ±§3© 

<fc ? lc LT&B c i: T*€ 
[00 6 1] fife, ±IB^aJii;LT.M^5{b-&%fe# 30 
fcfWBBtt&^jb*. g!Kftg©SL£fr 5 # y L 

#$Hr^ ^^-©JIWJtLTtf, -tf^V, 
;Mr/l/n-x, YfrXzsWL ^f-l/T^MT^Sh^ X 
#y e^rt^lo— ;k *yfc;HiDVF 

# y 7 ? y ;i/7 5 k n jK y y£.—)V^ v-tf vx;i/* v 
7*y;i/^> sbris, 2^y a vdr Actios 

^**©^#tt©#{tKlt©«^2>>e>, «fl?"M£ft©IS 
Gtzctlc*. Offset cntiOMX* 
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Kffr&4*r©ttfk 

SVHiiMfrDF^'l'^fcJ&SLTfc. ^CDIOIOOK 
jX-l'VtM'X&O. 1 (imttT, !fSK(i0. 0 8 /* 

[0062] *jm<Dye&mftmti\ warnm.^— h© 

m4lc^To m4lci3\,>X, W!ft3it$fc4 K BBlR]flg4 
2^LTx^X:37^-y?{fc1^J©/f 0t*R*») 4 
3*\ IlctiJn, 3fc¥JlflU'-h**l»Sl/r^S. 
RttfEftMO^V^/jlSj^-To ni nz Mn 3 
tts ^«®~>-h©Hli/3fa©®iff^ig*>U IE® 
^JIT-c^tCni ^ns ^n 2 <DM&*m&T?><, 0 
Re (W-f-i'3 1') <oe/hfii^-r73[R)<0^ 
*g*i©ai4 4frSO««'e»8. TN-LCDS 
XST FT-LCDOaSFftWtt^S-rSfcftt, Re 

L<, ®C1 0~4 0Si!)WSU^ (±IBP) c 
±fB^- H*-,- -TE®*frr - ----- 

50^ [(ns +nz )/2-ni ] XD^400 (n 
m) 

(fib, Dtt->-hOff«) *»E«i:t««fSL 
<> MtTEO*ft: 

100^ [ (ns +m )/2-ni ] XD^400 
(n m) 

[0063] )t*a*ji*»« , rsfe»©»a[«, 

LTti, N, N-^f ;l/*;^75 F (DMF) . =J 

*?-)\,7.)y7***sY (dmso) Rtftrys^v^©si 
^ASO*v ! ^nD^^vl|©7;m i ;WN7't' K» ; P 



(14) 
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[0 0 6 4] ±mmm(om^mi:tLx^ ^-rva 

>^&rjx^ K3-f^ LV\> ±f2ft¥ 10 

g;57Ite, Mj£L7cc};^c. ±fH^^*IBfR]9i-Bc 

[0 0 6 5] *^^^ffi{S->- hte. f&H^^gB 
^WSb^o *T^t?^. ^SI?O4 5 0, 5 5 

550 £*shm£ N ^g»^^'rR 450 /Rs50 ffltt, 20 

i. oK±-e*sctjt«fSU\ 

[0 0 6 6] *^jKS^Tx»I^XAM«M$H 

nr~n<omy(MA^ b. raj&*rt/tffl»«t<D[igfc:BB 

H^n7c^a«->-bR Fi , RFz RZf^y^^-f 

RFi SfcfcfcRFa ) Q - Ru ^¥»>->R Fi 30 
<D. jEH^6fl,^»&0^t?>y#ift**U R2 te?fi 

tr>y#ift***>b. »(ui-fe^TNcojjaio*Bitt. 

PAfttfPBtt, *n^tlffl)6KAx BcOd^lft^a^ 
[0 0 6 7] #«MO**«^««»i:*l/^Ta:, 
$LV\> H6ttx 2^3 V^K'J^ffiO^flRltSE 40 

— *f Ollftffi 6 3a. 63b^ fflMUr;!/ 6 1 OfffflflC 

saesn, lt^^i h 6 2 ^d^tg e 3 a t 

»li«fe;l/6 l tOBfcHlsnTi>So Jtt#»«S/-h 
tcSBB^n^c 6 2M^ ^Mfr>-h6 20U^- 

-hOBBlRlKO"7lf V^WlftfcJtS-rSo 6 1 R ate, 
fflat-fe;l/6 1 0±ffllS«07tf V^|Rl»at>L^ 6 1 50 
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[0068] u*— r— e/a >oie*ffii<D«/iMa<o75riRi 

±ffl!lS«<0^ev^73rRl6 1 R a t<D&-Tft (a) te. 
9 0 — 2 7 0m<OffimiC%>Z>C£tftff&L\,\ IP^> ± 
lEft («) m©*5teffi**Sct#-C*3 0 0 
7te, H6*ztt*[Rl^6mfcWc»enSHt?feSo 
07 tc:fc^T. 6 1 R a, 6 1 R b&tf 6 2Mte. 06 
&C:fctt££|Rl^T*&3o ft (a) te. >3> 
<0«/JMK*^-riE«»*lft6 2Mfc±«»*E©9lf 
75-fR]6 1 R a£<Z>ft#*35Vr o <KDIEBte. 

WSLK £«ft75:iRltfcl\ MUlir^OlWI^?© 

-&lc, X*ft©"T^^X*|RlT»*a o jSHft^fttte. i 
Sift 7?[RJ t KJ* ©*|RIT* * o 

[0 0 6 9] *^Olf a g/T^l^^^T^, 0 8& 

wffliJc»»6nscfc^»sb^o asm —atom 

M83a, 8 3b^ SaHrJl/8 1 OWffiJfcEB? 
tU f lt^»>- b 8 2 a*TO8 3 a «f B 
*r;l/8 l tOBBfcEBStu ^Jt**Mt^-b8 2 b 
#MJteR8 3 b ti£JHr;l/8 1 tOHfcKBSttT^ 
3 Q 8 2 M a tt, ^ffl«->-.K8 2 a (D rr-V 

•8-2Mb-^ 7^ate->- h 8 2 be- 

fcjEJtt»bfc«rO*iRr-e*So 8 1 R ate, »Hfc-fe;i/8 

1 0±W»RO^lf v^iRi«r«*>U 8 1 R bte. m 
fi-b;l/8 l OTffllS«o^tf z/mfa*mt>To 8 4 te 

[0 0 7 0] U*— r-^>3 >9»*ffitO*/jNffi<D75 , lRl 

<D±MWSL<D7VZ^?l5faZ 1 RatWft (a 1) 
RfJ82Mbi:8 1 Rb£&*Tft (a 2) te> 135 — 

2 2 5ffiO«fflfc*5££##$L<,\ ±fHft 
(a 1 to 2) te. 09<OcJ;^ICgitSCtWf 

09te. H8«z«7?lRl^5M^:^c#6nSHT 
$>^>o ^9tC*3t^T, 8 1 R a N 81Rb, 82MaS 
rj8 2Mbte. H8JC*»Si:|q|«"e*So ft (« O 
te. UZ—^—z/B^<Dm'hm*7K?sEi9L&7jfa 8 2 M 

at±fflijs«^^^v^fqj8 i r a toft are* 

ft (a 2) te, U*— r— S/3><D*/hffi«r^'riEa» 
7?fRj8 2MbtTffliJS«0^ev^fp]8 1 Rbt^ft 



(15) 
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82Mai:8 2Mbi:^t^ 90-18 

[00 7 1 ] #^©«e«^«fc*<^T«\ 01 0 
&tf 1 1 IctS^ ck r> fc^ 2 h «:«NHr 

;l/eD— *<0«klR»Tt>Air\ 01 OTHi, — *f<Offl)t 
fil03a, 103b^ iftlUr;!/ 1 0 1 ©fflffllfcEH 
StU fLT^i«^-h 1 0 2 a. 1 0 2b^ M 

Mi03a fciBMUr;!/ 1 o l fc<DBmcE«snTt^ 
%o 10 2Mali, 3t^l«^M0 2a©W-f 10 
— >3 ViO^fflcOS/hffiO^^^S-b^tciEaK 
bfcl$0#|fre*!K 1 0 2Mbti, Jfc3*Sifih>-h 1 
0 2 b(D\s&— ->3 V<OJf6^fii<Oa/]>ffl[0^|Rl^?S 
*-b;V±k:jEJ«BLfcl^0^lRre*ao lOlRatt, 
MEJI-kA/l 0 10±ffl!lS«0^l£V^lRl^t?U 1 

0 l R bte, *fofHr;M o l <OTfflia«<o^trv^fRl 

*a*>'To i o 4 «)ti^gt)to 

. [0 0 7 2] Ujt— -r— ->a VO*6Wffl*DS/hfit<D^fRl 
^S-b;l/±^CiEiS^Lfc^^lRj 1 0 2Makjia-fe 
;WD±Mfi*£<0^t: V^fpll 0 1 R a ^O^t^ (a 20 
3) 1 3 5 — 2 2 5ftO«Hte&5C£##*L<. 1 
02Mbfcl0 1Rb £&*Tft (a.4) -45 — 4 

5a©$EHk:&;5££fcW*b^\, Ifl ^ -t*^ (a3 

^a4) 01 1 (D&oicjkmt-zcttf-ez&o m 

1 Hi. 01 0*ztt7?lSl*^^c«rfc»6nSH"e* 
§0 01 HC^ts lOIRa, lOlRb, 102 
Ma REM 0 2Mbli, 01 0 &C:fctf £ £ [pJgT*£3o 
ft (a 3) te, U*— ^B>(Dm'hM*m?IEt9L& 
75TrJ 1 0 2 M a ^±ffllS«©^tr>^lRl lOlRat 
£>ft£T?&.*>> -ft. (a 4) te. W-frS/gVOi* 30 

«**-rjEja«?*ft 1 0 2MbtTiSfi^)7b?v^ 

1ft 1*01 R b-ZOft&.'V&Z-o l/^-f-^a-ytoi/jN 
ffi^^IE&^fpJ 102Matl02Mb tV&Tft 

(/5i) 0-1 2 om(owm&#?&Li,\ 
[0073] ±m\s*-T-->3z/om'bm<Dji[fttm 

as««<D««flWb«w*H 1 2 icTjkTo 0 1 2 tc^i> 
r, ttfamMmmi 2 2^*7-7^;^ 1 2 5*«m. 

TcJS^XmWL 12 4a, iBXIIffi 123£TFT126 40 
Mi/cf7Xlfil 2 4 b, C0 2tt^)lM^A 
^tlfefeCnElSlbfc*^^y^JKfil'2 1 fc^SftS 

2 8a, 12 8b, RtflSJHr;l/i:ffl)ttEtO|IBfc:EB 
^nfc-^Jt¥fflffi->- M 2 7 a, 127b^i 

htt-*0#E«UTfcA^ (IP*> 1 2 7 
aSfcti 1 2 7 b) o 

[0 0 7 4] *SWO*7-»[ffig/fN»BlCffl^S*7 
-:7^;l/*-£bTt±, MS, ^tSMS. S&lcttW 50 
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BiJ^ ^ US? ^ Sir ^«SiH»7 w ;b 

r*7-ffiSf^/Wj (Silt 17 2-173 
H, 2 3 7-2 5 II) , fc5lH±BJHv>f *p-r/W 
Xffl r^^^ hA*;l/- f^X7W 1 9 9 4J (B« 
BP?±, 2 1 61) ^fcfB*«ftT^S 0 
:7^;l^-ti, *f 9*- PVAS©I»C 

[0 0 7 5] *;M3BW© ) ttAS^KStcffl 

r»[fi^WXAyK77^J (BTiJXH^fH^t, 
l 0 7H-2 l 31) f2*W>*T-r>f ^^liWiL 

#9 0 o C^-rXhffifpJbfc^OT^StDT% Al^bfctt 

x o r 9 o ^ffl)^ia**^T^-fe;i/fr saw-rs c 

fttt7 0-1 00W»$L<, 8 0°C-9 CCWSS 
[0 0 7 6] C<Dmmc£Z>fo£kft?<Dmn<DXf& (rf 
6^C«>^ , U^;l/hftSr#^T*<C^^*Sb^o 7 
»»*b^o ±fB^Xhft, 7U^;l/hft*CO^T 

i 6I-2 8D ^fBtt^nri/^o 

[007 7] * 6«C«»-b7l/OJH»f*a*ttAn « 

a-b;Mc:*»S?Kfi»ojp*di:©« (An • d) com 

-fXAyF^^j csnxinmnt. 329H-33 

71) »c|S**nT^aj;5^ dtf**<*titfnv 

»ftfe/>2 0. 3-1. 

*b<, 0. 3 — 0. 6 /Am<DttB#<fcDJSF£bl\, 
[0 0 7 8] *^0*7-ffi B e 9 ^gf(cMD?n§ 

f/W^yh7y^j (BWxaHffKttt" 3 8 71- 
4 6 51) , «S^tt|5W»fci&. /J^K^^ffl r«» 
fSffiflL (*JB»x 851-1051) mic^BMZtiT 
5Hz-100Hz©3?S^ fBi20 
VtTF. S?*L<tt8V«TOfif?*So TcttLti; 

-•^U-*7>f h^e-KTHi. 9ttn«ffitfo~ i . sv 
1. 5V-3. p VT^IBDWiR. 3. 0 V 
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[0 0 7 9] *^©*7-iSa/fNiiRy«SS^ 

S17^W(4> -|8lC0-2 0 0nmOl/^f-^3 10 
y (Re)^ ffSKttO-100 nm^Re^tt 
3o Reli, aW^ft^MSbcfc^tC. { (nx + n 
y)/2-nzl Xdt^tlSe 
[0 0 80] 

[0 0 8 1] [*««»J1] -l?7fy»I (0. 1/im) 
**»bfc 1 2 0 /x mfS*WtS h U 7-fe*;Mr/l>n 
-X07^fM (S±^K:7^;l^ C«B SD ±lcfiM 
7;l/*;i*tt*U tf— ;l/70l/n— (MP203 

1/ («0 8D ***U 8 01ClHfcTR)IS*ftfc 20 

**nx, ny> ff«7!riRl<oaSf* n z , f^^d^L 
ft^ hUTtf^^P"- 7>y«C)\'L»<D I n x — n y 
Ixdx l(nx + ny)/2-nz) Xd£rfcfc£b/c 

U *bT8*<D#fiJfr£©R e«\ xy^y^-> 

(A E P- 1 0 0. Oft) «i*^ffi8) «fc ?>SB£ 
U ±12 |nx-ny|xd N |(nx + ny)/2- 
nz} xd^l/co ±fBhy7**;Mz;l/n-x:7 
- | n x - n y.| X d 3 n mt\ ((nx + n 30 

y) /2-nz) Xdti6 0 nmt*$ofc, SfoTs ± 

[0 0 8 2] C<DKfR]Jg±^ fy^LfcMttf^Xn 
ff7^TE-8 (8. m=4) (MKffc^SfW 
#*§) l. 6g, ^jcy^^^x^UV^Un— 
U h (Ml 0 l ; 11^ (m (RD 0. 4 g. -fe ■ 
;VD-X7-bf-b7fl/-h (CABS 3 1-1 ;< 
-Xh7^^MI±i) 0. 0 5g, atf)tS-&Bfl» 
(-OWf**?*- 9 0 7 ; • tf^-ttSi) o . 40 

U ^JHO»k:aSt)o»TH«bT 1 2 0°CcD^St§* 
T?3»IUHrt»U f^Wf-f ^<fc^£EfRj£tf*: 
^S£T*fiWfcbT. 8 |im(7)f^X3t^ 

T\ )tt^^JB*#rS*«M03fe*««S/-b (OC 
S-A) *fl*bfc 0 

[0 0 8 3] »6tlfe*»WO)e*»«S/-h (OC S 
-A) *^^nh-A«rffl^T^lfV^|qI"e»«fc}ft so 



fco C(DV->7)\/%:0 s 04 ©#iM*^4 8«i 
Kflttt (T EM) tiotMEU *<DSIIKS^K*f# 
8 (8 N m=4) C07^yn^;l/S^fe^n. 

O^f5lof«*o^«tc s 5-6 5«fc:*»T31«fl9iiillL 

[0 0 8 4] «9^V»BI (0. 1/im) 

^ISbfc 1 2 0 /x mH^SttS h y T«fe*-;Mr;l/n 
-X(D7^;i/i\ (S±^K^^;i/^ (80 SO ±*cfiSi 
7;i/*rt/SEtt#y fcT—^TVVo— ;i/ (MP 2 o 3 ; *9 

^Iz-feH'P— X!7^;W*<D I n x — ny | Xdti3nm 
T\ |(nx + ny)/2-nzl X d & 7 0 n mT'<fe 
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Abstract of JP8050206 
PURPOSE:To provide an optical 
compensation sheet, liquid crystal display 
device and color liquid crystal display device 
which are easily producible and are enlarged 
in visual field angle. CONSTITUTION:The 
optically anisotropic layer 23 of the optical 
compensation sheet consisting of a 
transparent base 21 and the optically 
anisotropic layer 23 disposed thereon is a 
layer consisting of a compd. having a discotic 
structural unit and having negative double 
refraction and the disk surface of the discotic 
structural unit inclines with the plane of the 
transparent base 21 . In addition, the angle 
formed by the disk surface of the discotic 
structural unit and the plane of the transparent 
base 21 is changed in the depth direction of 
the optically anisotropic layer 23. This liquid 
crystal display device and color liquid crystal 
display device have such sheet. 
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* NOTICES * 

jPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 ***# s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 

(57) [Claim(s)] 

[Claim 1] The optical compensation sheet characterized by to be the optical compensation sheet which consists 
of an optical anisotropic layer formed a transparence base material and on it, and to be the layer which has the 
negative birefringence which this optical anisotropic layer becomes from the compound which has a 
discotheque structural unit, and for the disk side of this discotheque structural unit to lean to the transparence 
base material side, and for the include angle of the disk side of this discotheque structural unit and a 
transparence base material side to make to change in the depth direction of an optical anisotropic layer. 
[Claim 2] The optical compensation sheet according to claim 1 which this include angle is increasing with the 
increment in the distance from the base of an optical anisotropic layer in the depth direction of an optical 
anisotropic layer. 

[Claim 3] The optical compensation sheet according to claim 1 with which this optical anisotropic layer 
contains cellulose ester further. 

[Claim 4] A transparence base material has optically uniaxial [ negative ] optically, and has an optical axis in 
the direction of a normal of this transparence base material side. The further following conditions: 20 <= 
{(nx+ny) /2-nz} xd<=400 (however, nx and ny express the principal indices of refraction within the field of a 
base material, and nz expresses the principal indices of refraction of the thickness direction d) the thickness of a 
base material -- expressing - and the unit of the above-mentioned formula - ran » it is -- the optical 
compensation sheet according to claim 1 to satisfy. 

[Claim 5] The optical compensation sheet according to claim 1 with which the orientation film is formed 
between the optical anisotropic layer and the transparence base material. 

[Claim 6] The optical compensation sheet according to claim 5 with which the orientation film consists of 
hardening film of a polymer. 

[Claim 7] The liquid crystal cell which consists of a substrate with the transparent electrode of a pair, and a 
nematic liquid crystal which was enclosed between the substrate, and which could be twisted and carried out 
orientation, In the liquid crystal display which consists of an optical compensation sheet prepared between the 
orientation'plate of the pair prepared in the both sides of a liquid crystal cell, and a liquid crystal cell and an 
orientation plate This optical compensation sheet consists of an optical anisotropic layer formed a transparence 
base material and on it. And this optical anisotropic layer It is the layer which has the negative birefringence 
which consists of a compound which has a discotheque structural unit. The liquid crystal display characterized 
by for the disk side of this discotheque structural unit leaning to the transparence base material side furthermore 
and the include angle of the disk side of this discotheque structural unit and a transparence base material side to 
make changing in the depth direction of an optical anisotropic layer. 

[Claim 8] The liquid crystal cell which consists of a substrate of the pair which has a transparent electrode, a 
pixel electrode, and a color filter, and a nematic liquid crystal which was enclosed between the substrate, and 
which could be twisted and carried out orientation, In the color liquid crystal display which consists of an 
optical compensation sheet prepared between the orientation plate of the pair prepared in the both sides of a 
liquid crystal cell, and a liquid crystal cell and an orientation plate This optical compensation sheet consists of 
an optical anisotropic layer formed a transparence base material and on it. And this optical anisotropic layer It is 
the layer which has the negative birefringence which consists of a compound which has a disk tick structural 
unit. The color liquid crystal display characterized by for the disk side of this discotheque structural unit leaning 
to the transparence base material side furthermore, and the include angle of the disk side of this discotheque 
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structural unit and a transparence base material side to make changing in the depth direction of an optical 
anisotropic layer. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the liquid crystal display which has an optical compensation 

sheet and an optical compensation sheet, and the liquid crystal display of a color. 

[0002] 

[Description of the Prior Art] As a display of OA equipment, such as a desktop mold personal computer and a 
word processor, CRT (cathode ray tube) has so far been used mainly. Recently, with the thin shape, since a light 
weight and power consumption are small, the liquid crystal display (Following LCD is called) is widely used 
instead of CRT. Generally LCD consists of a polarizing plate of the pair prepared in a liquid crystal cell and its 
both sides. As for much of such LCD, the torsion nematic liquid crystal is used. 

[0003] The means of displaying of LCD can roughly be divided into birefringence mode and rotatory- 
polarization mode. The super TSUISU Ted nematic liquid crystal which has angle of torsion and the steep 
electro-optics property exceeding 90 degrees is used for the super-torsion (super TSUISU Ted) nematic liquid 
crystal display (STN-LCD is called below) using birefringence mode. For this reason, the mass display by time- 
sharing drive is possible for such STN-LCD. However, since a problem with difficulty has the gradation display 
with a slow (hundreds mses) speed of response, STN-LCD is inferior compared with the display property of the 
liquid crystal display (an example, TFT-LCD, and MIM-LCD) which used the active element. In TFT-LCD and 
MIM-LCD, the torsion pneumatic liquid crystal which has 90 angle of torsion and forward birefringences is 
used in order to display an image. In the display mode of TN-LCD, high-speed responsibility (dozens mses) and 
high contrast are acquired. Therefore, rotatory-polarization mode is advantageous in many respects compared 
with birefringence mode or other modes. However, since TN-LCD changes with include angles in case a 
foreground color and display contrast look at a liquid crystal display (angle-of- visibility property), the display 
property has not resulted in the level of CRT. 

[0004] In order to improve the above-mentioned angle-of- visibility property (namely, expansion of an angle of 
visibility), the proposal that a phase contrast plate (optical compensation sheet) is formed between the 
polarizing plate of a pair and a liquid crystal cell is indicated by JP,4-229828,A and JP ,4-258923 ,A. The phase 
contrast plate proposed in the above-mentioned official report compensates the phase contrast which phase 
contrast discovers when it leans and is generated now by the liquid crystal cell although an optical operation is 
not given at all from the front since vertical phase contrast is about 0 to a liquid crystal cell. This phase contrast 
has brought about the angle-of- visibility property which is desirable as for neither coloring of a display image 
nor disappearance. The sheet with which it had the negative birefringence so that the forward birefringence of a 
nematic liquid crystal might be compensated as such an optical compensation sheet, and the optical axis leans is 
effective. 

[0005] It had the negative birefringence to JP,6-75 1 1 5,A and EP 0576304A1 , and the optical axis leans to them 
and the optical compensation sheet is indicated. That is, the above-mentioned sheet is manufactured by 
extending polymers, such as a polycarbonate and polyester, and has the direction of the principal indices of 
refraction which inclined from the normal of a sheet. Since very complicated extension processing is needed in 
order to manufacture the above-mentioned sheet by extension processing, it is very difficult to manufacture by 
the approach which is having the optical compensation sheet of a large area indicated. 
[0006] ************** using the liquid crystallinity polymer on the other hand. For example, the optical 
compensation sheet obtained by applying to the orientation film front face on a support film the polymer which 
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has liquid crystallinity is indicated by JP,3-9326,A and JP,3-291601,A. However, since the polymer which has 
liquid crystallinity does not show orientation sufficient on the orientation film, it can almost expand an angle of 
visibility in no directions. Moreover, the optical compensation sheet (birefringent plate) which becomes JP,5- 
21 5921, A from the polymerization nature cylindrical compound which has a base material, liquid crystallinity, 
and a forward birefringence is indicated. This optical compensation sheet is obtained by the base material 
spreading and by carrying out heat hardening in the solution of a polymerization nature cylindrical compound. 
However, since the polymer which has this liquid crystallinity does not have a birefringence, an omnidirectional 
angle of visibility is hardly unexpandable. 
[0007] 

[Problem(s) to be Solved by the Invention] The purpose of this invention is to offer the optical compensation 
sheet which could manufacture easily and the angle of visibility expanded. Moreover, the purpose of this 
invention is to offer the optical compensation sheet which has the minimum value of a retardation in the 
direction which can manufacture easily, has negative negative refraction, and inclined from the normal of a 
sheet. Furthermore, the purpose of this invention is to offer the liquid crystal display which has the optical 
compensation sheet which an angle of visibility expands and the contrast fall by viewing-angle change and 
gradation and monochrome reversal, hue change, etc. hardly generate. Furthermore, the purpose of this 
invention is to offer the color liquid crystal display which has the optical compensation sheet which an angle of 
visibility expands and the contrast fall by viewing-angle change and gradation and monochrome reversal, hue 
change, etc. hardly generate. 

[0008] . 
[Means for Solving the Problem] This invention is an optical compensation sheet which consists of an optical 
anisotropic layer formed a transparence base material and on it. This optical anisotropic layer It is the layer 
which has the negative birefringence which consists of a compound which has a discotheque structural unit. 
And the disk side (only henceforth a "field") of this discotheque structural unit It is in the optical compensation 
sheet characterized by leaning to the transparence base material side, and the include angle of the disk side of 
this discotheque structural unit and a transparence base material side to make changing in the depth direction of 
an optical anisotropic layer. 

[0009] The desirable mode of the above-mentioned optical compensation sheet is as follows. 

1) The above-mentioned optical compensation sheet which this include angle is increasing with the increment ir 
the distance from the base of an optical anisotropic layer in the depth direction of an optical anisotropic layer. 

2) The above-mentioned optical compensation sheet from which this include angle changes in 5 - 85 degrees. 

3) The above-mentioned optical compensation sheet which has the minimum value of this include angle in the 
range of 0 - 85 degrees (preferably 5 - 40 degrees), and is in the range (preferably 30 - 85 degrees) the 
maximum of whose is 5 - 90 degrees. 

4) The above-mentioned optical compensation sheet which has the difference of the minimum value of this 
include angle, and maximum in the range of 5 - 70 degrees (preferably 1 0 - 60 degrees). 

5) The above-mentioned optical compensation sheet from which this include angle is the depth direction of an 
optical anisotropic layer, and is changing continuously with the increment in the distance from the base of an 
optical anisotropic layer (it increases preferably). 

6) The above-mentioned optical compensation sheet with which the optical anisotropic layer contains cellulose 
ester further. 

7) The above-mentioned optical compensation sheet with which the optical anisotropic layer contains cellulose 
acetate butylate further. 

8) The above-mentioned optical compensation sheet whose Hayes of an optical anisotropic layer is 5.0 or less. 

9) The above-mentioned optical compensation sheet with which the optical anisotropic layer forms a mono- 
domain or many domains with a size of 0. 1 micrometers or less. 

10) A transparence base material has optically uniaxial [ negative ] optically, and has an optical axis in the 
direction of a normal of this transparence base material side. The further following conditions: 20 <= 
{(nx+ny) /2-nz} xd<=400 (however, nx and ny express the principal indices of refraction within the field of a 
base material, and nz expresses the principal indices of refraction of the thickness direction d) the thickness of a 
base material - expressing - and the unit of the above-mentioned formula - nm ~ it is - the above-mentioned 
optical compensation sheet to satisfy. 
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11) The above-mentioned optical compensation sheet with which the orientation film (preferably hardening film 
of a polymer) is formed between the optical anisotropic layer and the transparence base material. 

12) The optical compensation sheet of the above 10 with which undercoat is formed between an optical 
anisotropic layer and the orientation film. 

13) The above-mentioned optical compensation sheet with which the protective layer is formed on the optical 
anisotropic layer. 

14) The above-mentioned optical compensation sheet which has the minimum value of the absolute value of 
retardations other than zero in the direction to which the optical anisotropic layer inclined from [ of an optical 
compensation sheet ] the normal. 

1 5) The above-mentioned optical compensation sheet with which a transparence base material has 80% or more 
of light transmittance, and has the optical axis in the direction of a normal of a base material. 

16) The above-mentioned 1 1 optical compensation sheet this whose orientation film is the polymer layer by 
which rubbing processing was carried out. 

17) The above-mentioned 1 1 optical compensation sheet this whose orientation film is vacuum evaporationo 
film obtained by carrying out the slanting vacuum evaporationo of the inorganic compound. 

[0010] Moreover, the liquid crystal cell which this invention becomes from a substrate with the transparent 
electrode of a pair, and the nematic liquid crystal which was enclosed between the substrate, and which could be 
twisted and carried out orientation, In the liquid crystal display which consists of an optical compensation sheet 
prepared between the orientation plate of the pair prepared in the both sides of a liquid crystal cell, and a liquid 
crystal cell and an orientation plate This optical compensation sheet consists of an optical anisotropic layer 
formed a transparence base material and on it. And this optical anisotropic layer It is the layer which has the 
negative birefringence which consists of a compound which has a disk tick structural unit. Further The disk side 
of this discotheque structural unit, It is shown also in the liquid crystal display characterized by leaning to the 
transparence base material side, and the include angle of the disk side of this discotheque structural unit and a 
transparence base material side to make changing in the depth direction of an optical anisotropic layer. 
[001 1] The desirable mode of the above-mentioned liquid crystal display is as follows. 

1) The above-mentioned liquid crystal display which this include angle is increasing with the increment in the 
distance from the base of an optical anisotropic layer in the depth direction of an optical anisotropic layer. 

2) The above-mentioned liquid crystal display from which this include angle changes in 5 - 85 degrees. 

3) The above-mentioned liquid crystal display which has the minimum value of this include angle in the range 
of 0 - 85 degrees (preferably 5 - 40 degrees), and is in the range (preferably 30 - 85 degrees) the maximum of 
whose is 5 - 90 degrees. 

4) The above-mentioned liquid crystal display with which the optical anisotropic layer contains cellulose ester 
(preferably cellulose acetate butylate) further. 

5) The above-mentioned liquid crystal display with which the orientation film is formed between the optical 
anisotropic layer and the transparence base material. 

6) The above-mentioned liquid crystal display which has the minimum value of the absolute value of 
retardations other than zero in the direction to which the optical anisotropic layer inclined from [ of an optical 
compensation sheet ] the normal. 

7) The liquid crystal display of the above 6 arranged on the liquid crystal cell so that the angle of the direction 
of [ when the substrate of a liquid crystal cell has the orientation front face by which rubbing processing was 
carried out in an one direction and an optical compensation sheet carries out the orthographic projection of the 
direction of the minimum value of the retardation on a liquid crystal cell ], and the direction of rubbing on the 
front face of a substrate of the liquid crystal cell near this optical compensation sheet to make may become 90 - 
270 degrees. 

8) Preparing [ the optical compensation sheet of one sheet or two sheets is prepared in one liquid crystal cell 
side, or / two sheets ]-in both sides of liquid crystal cell liquid crystal display. 

[0012] Furthermore, the substrate of a pair with which this invention has a transparent electrode, a pixel 
electrode, and a color filter, In the color liquid crystal display which consists of an optical compensation sheet 
prepared between the orientation plate of the pair prepared in the both sides of the liquid crystal cell which 
consists of a nematic liquid crystal which was enclosed between the substrate, and which could be twisted and 
carried out orientation, and a liquid crystal cell, and a liquid crystal cell and an orientation plate This optical 
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compensation sheet consists of an optical anisotropic layer formed a transparence base material and on it. And 
this optical anisotropic layer It is the layer which has the negative birefringence which consists of a compound 
which has a disk tick structural unit. Furthermore, the disk side of this discotheque structural unit is shown also 
in the color liquid crystal display characterized by leaning to the transparence base material side, and the 
include angle of the disk side of this discotheque structural unit and a transparence base material side to make 
changing in the depth direction of an optical anisotropic layer. 

[0013] The desirable mode of the above-mentioned color liquid crystal display is as follows. 

1) The above-mentioned color liquid crystal display which this include angle is increasing with the increment in 
the distance from the base of an optical anisotropic layer in the depth direction of an optical anisotropic layer. 

2) The above-mentioned color liquid crystal display from which this include angle changes in 5 - 85 degrees. 

3) The above-mentioned color liquid crystal display which has the minimum value of this include angle in the 
range of 0 - 85 degrees (preferably 5 - 40 degrees), and is in the range (preferably 30 - 85 degrees) the 
maximum of whose is 5 - 90 degrees. 

4) The above-mentioned color liquid crystal display with which the optical anisotropic layer contains cellulose 
ester (preferably cellulose acetate butylate) further. 

5) The above-mentioned color liquid crystal display with which the orientation film is formed between the 
optical anisotropic layer and the transparence base material. 

6) The above-mentioned color liquid crystal display with which one side of the substrate of a pair has a pixel 
(transparence) electrode, and another substrate has an opposite transparent electrode and a color filter. 

7) (transparence) A pixel electrode is TFT (thin-film-transistor) or MIM (metal-insulator-metal) as a nonlinear 
active element. Color liquid crystal display of the above 6 which it has. 

8) The above-mentioned color liquid crystal display two absorption shafts of the polarizing plate of a pair have 
the relation of a right angle mutually and which is used in no MARI White mode. 

9) The above-mentioned color liquid crystal display two absorption shafts of the polarizing plate of a pair have 
an parallel relation mutually and which is used in NOMA reeve rack mode. 

10) The above-mentioned color liquid crystal display which has the minimum value of the absolute value of 
retardations other than zero in the direction to which the optical anisotropic layer inclined from [ of an optical 
compensation sheet ] the normal. 

1 1) The liquid crystal display of the above 10 arranged on the liquid crystal cell so that the angle of the 
direction of [ when the substrate of a liquid crystal cell has the orientation front face by which rubbing 
processing was carried out in an one direction and an optical compensation sheet carries out the orthographic 
projection of the direction of the minimum value of the retardation on a liquid crystal cell ], and the direction of 
rubbing on the front face of a substrate of the liquid crystal cell near this optical compensation sheet to make 
may become 90 - 270 degrees. 

[0014] The optical compensation sheet of this invention is an optical compensation sheet which consists of an 
optical anisotropic layer formed a transparence base material and on it, and an optical anisotropic layer is a 
layer which has the negative birefringence which consists of a compound which has a disk tick structural unit. 
As an example of the compound which has a disk tick structural unit, the polymer obtained by the 
polymerization of the discotheque liquid crystallinity compound of low molecular weight, such as a monomer, 
or a polymerization nature discotheque liquid crystallinity compound can be mentioned. Generally a 
discotheque compound can be divided roughly into the compound which has a discotheque liquid crystal phase 
(namely, discotheque nematic phase), and a compound without a discotheque liquid crystal phase. Generally a 
discotheque compound has a negative birefringence. This invention uses the negative form birefringence of a 
discotheque compound, and attains a discotheque structural unit by leaning and arranging so that the include 
angle of the field (disk side) of this discotheque structural unit and a transparence base material side may 
change in the depth direction of an optical anisotropic layer. 

[0015] As for the optical compensation sheet of this invention, it is desirable to consist of an optical anisotropic 
layer which consists of a compound which has the disk tick structural unit established a transparence base 
material and on it, and to form a transparence base material and an optical anisotropic layer for the orientation 
film further. The orientation film may be prepared on an optical anisotropic layer, when forming two or more 
optical anisotropic layers. Moreover, it is desirable to prepare undercoat (glue line) between a transparence 
substrate and the orientation film. A protective layer may be prepared in the rear face of a substrate an optical 
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anisotropic layer top. 

[0016] As an ingredient of the transparence base material of this invention, as long as it is transparent, any 
ingredients can be used. The ingredient with which light transmittance has 80% or more is desirable, and when 
it sees especially from a transverse plane, what has the optical isotropy is desirable. Therefore, as for a 
transparence base material, it is desirable to manufacture from the ingredient which has a small proper 
birefringence. As such an ingredient, commercial items, such as ZEONEKKUSU (Nippon Zeon Co., Ltd. 
make), ARTON (Japan Synthetic Rubber Co., Ltd. make), and FUJITAKKU (Fuji Photo Film Co., Ltd. make), 
can be used. Furthermore, even if it is a material with large rates of a proper birefringence, such as a 
polycarbonate, polyarylate, polysulfone, and polyether sulphone, it can obtain conditions, such as solution flow 
casting and melting extrusion, and by setting the letter examination of extension as length and a longitudinal 
direction suitably further. 

[0017] When thickness of nz and a film is set [ the principal indices of refraction within a transparence base 
material (film) side ] to d for the principal indices of refraction of nx, ny, and the thickness direction, it is 
desirable that RETADESHON to which the relation of the principal indices of refraction of three shafts is 
satisfied with of nz<ny=nx (optically uniaxial [ negative ]), and is expressed with formula {(nx+ny) /2-nz} xd is 
20nm to 400nm (preferably 30-1 50nm). However, if the value of nx and ny does not need to be strictly equal 
and is almost equal, it is enough. If it is |nx-ny|/|nx-nz|<=0.2, specifically, it will be satisfactory practically. | As 
for the transverse-plane retardation expressed with nx-ny|xd, it is desirable that it is 50nm or less, and it is still 
more desirable that it is 20nm or less. The above-mentioned relation between nx, ny, nz, and d is shown in 
drawing 1 . 

[001 8] It is desirable to prepare undercoat for being on a transparence base material, in order to increase the 
bond strength of a transparence base material and the orientation film. Generally formation of undercoat is 
formed in the front face of the transparence base material which carried out surface treatment by spreading. As 
surface treatment, a chemical treatment, machine processing, corona discharge treatment, flame processing, UV 
processing, RF processing, glow discharge processing, activity plasma treatment, and ozonate processing can b€ 
mentioned. Glow discharge processing is desirable. The various devices also as a configuration of undercoat are 
performed, the layer (it abbreviates to the 1st layer of undercoat hereafter) well stuck to a high polymer film as 
the 1st layer is prepared, and there are the so-called superposition method which applies the resin layer (it 
abbreviates to the 2nd layer of undercoat hereafter) of the hydrophilic property well stuck with the orientation 
film as the 2nd layer on it, and a single layer method which carries out chisel spreading of the resin layer 
containing both a hydrophobic radical and a hydrophilic radical further. 

[0019] In the 1st layer of the undercoat in a superposition method, for example A vinyl chloride, a vinylidene 
chloride, Copolymer; polyethyleneimine; epoxy resin; graft-ized gelatin which uses as a start raw material the 
monomer chosen from a butadiene, the methacrylic acid, the acrylic acid, the itaconic acid, the maleic 
anhydride, etc.; The Pori nitrocellulose; Pori vinyl bromide and vinyl fluoride, polyvinyl acetate, Chlorinated 
polyethylene, chlorination polypropylene, bromination polyethylene, Chlorinated rubber, a vinyl chloride- 
ethylene copolymer, a vinyl chloride-propylene copolymer, A vinyl chloride-styrene copolymer, a chlorination 
isobutylene copolymer, a vinyl chloride-vinylidene-chloride copolymer, A vinyl chloride-styrene-maleic- 
anhydride ternary polymerization object, a vinyl chloride-styrene acrylonitrile copolymer, A vinyl chloride- 
butadiene copolymer, a vinyl chloride-isoprene copolymer, A vinyl chloride-chlorination propylene copolymer, 
a vinyl chloride-vinylidene-chloride- vinyl acetate ternary polymerization object, A vinyl chloride-acrylic ester 
copolymer, a vinyl chloride-maleate copolymer, A vinyl chloride-methacrylic ester copolymer, a vinyl chloride 
acrylonitrile copolymer, An internal plasticization polyvinyl chloride, a vinyl chloride vinyl acetate copolymer, 
a polyvinylidene chloride, A vinylidene-chloride-methacrylic ester copolymer, a vinylidene-chloride- 
acrylonitrile copolymer, Halogen-containing synthetic resin, such as a vinylidene-chloride acrylic ester 
copolymer, a chloro ethyl-vinyl-ether-acrylic ester copolymer, and polychloroprene; Polyethylene, Alpha olefin 
copolymers, such as polypropylene PIEN, polybutene, Polly 3-methylbutene and Polly 1, and 2-butadiene; 
Ethylene propylene rubber, An ethylene- vinyl ether copolymer, the ethylene-propylene -1, 4-hexadiene 
copolymer, An ethylene- vinylacetate copolymer, a butene-l-pro bilene copolymer, The blend object of 
Butadiene Acrylonitrile and these copolymers, and halogen content resin; An acrylic-acid methyl ester- 
acrylonitrile copolymer, An ethyl-acrylate ester-styrene copolymer, a methacrylic-acid-methylester-acrylonitrib 
copolymer, A polymethacrylic acid methyl ester and methacrylic-acid-methylester-styrene copolymer, A 
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MECHIKURIRU acid butyl ester-styrene copolymer, polymethylacrylate, A Polly alpha-Krol methyl acrylate, 
polyacrylic acid methoxy ethyl ester, Polyacrylic acid glycidyl ester, polyacrylic acid butyl ester, Polyacrylic 
acid methyl ester, polyacrylic acid ethyl ester, an acrylic-acid-butyl acrylate copolymer, Acrylic resin, such as 
acrylic ester-Butadiene Styrene and meta-KURURU acid ester-Butadiene Styrene; Polystyrene, A Polly alpha- 
methyl-styrene and styrene-dimethyl fumarate copolymer, A styrene maleic anhydride copolymer, a styrene- 
butadiene copolymer, Styrene-acrylonitrile copolymerization And styrene resin, such as styrene-Butadiene 
Acrylonitrile; Polly 2, 6-dimethyl phenylene oxide; polyvinyl-carbazole; Polly p-xylylene; polyvinyl-formal; 
polyvinyl-acetal; Polyvinyl-butyral; Polyvinyl phthalate; Cellulose-triacetate; Butanoic acid cellulose; 
Cellulose-acetate-butyrate; Cellulose phthalate; Nylon 6; Nylon 66; Nylon 12; Methoxymethyl-6-nylon; Nylon 
6 and 1 0-polycapramide; Polly N-butyl-nylon 6-polyethylene sebacate; Polybutylene GURUTA rate; 
Polyhexamethylene horse mackerel peat; Polybutylene isophthalate; Polyethylene terephthalate; Polyethylene 
horse mackerel peat; Polyethylene horse mackerel peat terephthalate; Polyethylene -2, 6-naphthalate; 
Polydiethylene glycol terephthalate; Polyethyleneoxy benzoate; Bisphenol A-isophthalate; polyacrylonitrile; 
bisphenol A-horse mackerel peat; - polyhexamethylene-m-benzene disulfon amide; - polytetramethylene 
hexamethylene carbonate; - poly dimethylsiloxane; - polyethylene methylenebis-4-phenylene KABONETO; - 
And those, such as the bisphenol A-polycarbonate, can be mentioned. About these oligomer or polymers, it is 
E.H.Immergut'Tolymer. Handbook", IV, 187-231, Intersciense Pub .New It is indicated in detail by York and 
1966. Gelatin can be mentioned as a layer [ of undercoat / 2nd ] ingredient. 

[0020] In a single layer method, a high polymer film is expanded, and by carrying out interface mixing to a 
hydrophilic undercoat polymer, undercoat is formed so that good adhesion may be acquired. As a hydrophilic 
undercoat polymer used for this invention, a water-soluble polymer, cellulose ester, a latex polymer, water- 
soluble polyester, etc. can be used. As a water-soluble polymer, gelatin, a gelatin derivative, casein, an agar, 
sodium alginate, starch, polyvinyl alcohol, a polyacrylic acid copolymer, a maleic-anhydride copolymer, etc. 
can be mentioned, and a carboxymethyl cellulose and hydroxyethyl cellulose can be mentioned as cellulose 
ester. As a latex polymer, a vinyl chloride content copolymer, a vinylidene-chloride content copolymer, an 
acrylic ester content copolymer, a vinyl acetate content copolymer, and a butadiene content copolymer can be 
mentioned. This most desirable is gelatin. That for which the so-called liming gelatin, acid-treatment gelatin, 
enzyme processing gelatin, a gelatin derivative, derivatized gelatin, etc. are generally used as gelatin can be 
used. Liming gelatin and acid-treatment gelatin are most preferably used among these gelatin. Various 
impurities [ in / in ** f s and others gelatin / the making process ] (metals, such as Na, K, Li, Rb, calcium, Mg, 
Ba, Ce, Fe, Sn, Pb, aluminum, Si, Ti, Au, Ag, Zn, and nickel, ion of those, etc.), for example, 0.1 1-20000 ppm 
metals Ion (F-, C1-, Br-, I-, sulfate ion, nitrate ion, acetic-acid ion, ammonium ion, etc.) may be contained. 
Especially in liming gelatin, it is common to contain the ion of calcium or Mg, the content has common 10- 
3000 ppm, and 1000 ppm or less are 500 ppm or less desirable still more preferably from the point of the 
spreading engine performance of undercoat. 

0021] The example of the compound used for the adhesion amelioration layer of this invention is given below. 

;0022] 

Formula 1] 



— (CH 2 -CH) X (CH 2 -CH) y (CH 2 -CH) 2 - 

6} ~ 




S0 3 K 

x:y:z=25:60:25[0023] 

t Formula 2] 
>-2 



— <CH CH) X (CH 2 -CH)y— 

COONa COONa (X)OCH 2 CH 2 OH 
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x:y=70:30 average molecular weight: 45000 [0024] 

t Formula 3] 

— (CH 2 -CH) X (CH 2 -CH)y— 

(Jo(X;H 2 CH_0-4J(ONa) 2 CONH 3 

x:y=50:50 average molecular weight: 12000 [0025] 
Formula 4] 



— (CH 2 -CH)x (CH 2 -CH) y — 




jHaNfCaHefe'HCI 

x:y=30:70 condition: Latex [0026] 
ormula 5] 



-I — ^ — CH 2 -N^\^N-CH 2 -j 



Average molecular weight: 10000 [0027] In addition, the coating liquid for undercoat formation can make 
various kinds of additives contain if needed. For example, a surfactant, ********-proof, a pigment, a spreading 
assistant, etc. can be mentioned. Moreover, well-known various gelatin curing agents can be used for the 
undercoat of this invention. As a gelatin curing agent, chromium salt (chromium alum etc.), aldehydes 
(formaldehyde, glutaraldehyde, etc.), isocyanates, epichlorohydrin resin and poly AMAIDO-epichlorohydrin 
resin, a cyanuric chloride system compound, a vinyl sulfone or a sulfonyl system compound, a carbamoyl 
ammonium salt system compound, a friend JINIUMU salt system compound, a carbodiimide compound, a 
pyridinium salt system compound, etc. can be mentioned. 

[0028] Extent which does not spoil transparency substantially can be made to contain an inorganic or organic 
particle as a mat agent in the undercoat of this invention. As a mat agent of a non-subtlety particle, a silica 
(Si02), a titanium dioxide (Ti02), a calcium carbonate, a magnesium carbonate, etc. can be used. As an organic 
particle mat agent, the polymer indicated by polymethylmethacrylate, cellulose acetate propionate, polystyrene, 
and U.S. Pat. No. 4142894 can be used. The mean particle diameter of these particle mat agents has a 0.01-10- 
micrometer desirable thing. It is 0.05-5 micrometers more preferably. Moreover, the content is 0.5 - 600 mg/m2 
It is desirable and they are further 1 - 400 mg/m2. It is desirable. 

[0029] Generally the orientation film is prepared on a transparence base material or the above-mentioned 
undercoat. The orientation film functions as specifying the direction of orientation of a liquid crystalliriity 
discotheque compound established on it. And this orientation gives the optical axis which inclined from the 
optical compensation sheet. As long as the orientation film can give a stacking tendency to an optical 
anisotropic layer, what kind of layer is sufficient as it. The layer to which orientation of the dielectric was 
carried out as a desirable example of the orientation film by grant of the layer by which rubbing processing of 
the organic compound (preferably polymer) was carried out, the method vacuum evaporationo layer of slanting 
of an inorganic compound and the layer which has a micro groove, the built up film further formed of 
Langmuir-Blodgett's techniques (LB film), such as omega-tricosane acid, dioctadecyl methylanmmomum 
chloride, and stearyl acid methyl, electric field, or a magnetic field can be mentioned. 

[0030] As an example of the organic compound for orientation film, polymethylmethacrylate, an acrylic acid / 
methacrylic-acid copolymer, Styrene / maleimide copolymer, polyvinyl alcohol, Pori (N-methylol acrylamide), 
Styrene / vinyltoluene copolymer, chlorosulfonated polyethylene, A nitrocellulose, a polyvinyl chloride, 
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chlorinated polyolefins, polyester, Compounds, such as polymers, such as polyimide, vinyl acetate / vinyl 
chloride copolymer, ethylene / vinyl acetate copolymer, a carboxymethyl cellulose, polyethylene, 
polypropylene, and a polycarbonate, and a silane coupling agent, can be mentioned. As an example of a 
desirable polymer, alkyl denaturation poly BIRUARUKORU which has polyimide, polystyrene, the polymer of 
a styrene derivative, gelatin, poly BIRUARUKORU, and an alkyl group (six or more carbon atomic numbers 
are desirable) can be mentioned. The orientation film obtained by carrying out orientation processing of the 
layer of these polymers can carry out orientation of the liquid crystallinity discotheque compound aslant. 
[0031] Especially the polyvinyl alcohol of alkyl denaturation is desirable especially, and it excels in the 
capacity to carry out orientation of the liquid crystallinity discotheque compound to homogeneity. This is 
guessed for the strong interaction of the alkyl chain of an orientation film front face, and the alkyl side chain of 
discotheque liquid crystal. Moreover, the carbon atomic numbers 6-14 of an alkyl group are desirable, and it is 
still more desirable to have combined with polyvinyl alcohol through -S-, -(CH3) C(CN)-, or -(C2H5) N-CS-S-. 
The above-mentioned alkyl denaturation polyvinyl alcohol has an alkyl group at a non-edge, and 80% or more 
of saponification degrees and its 200 or more polymerization degree are desirable. Moreover, commercial items 
by Kuraray Co., Ltd., such as MP103, MP203, and Rl 130, can be used for the polyvinyl alcohol which has an 
alkyl group in the above-mentioned side chain. 

[0032] Moreover, the polyimide film (preferably fluorine atom content polyimide) widely used as orientation 
film of LCD is also desirable as organic orientation film. After this applies polyamic acid (for example, LQ/LX 
series by Hitachi Chemical Co., Ltd., SE series made from Nissan Chemistry, etc.) to a base material side and 
calcinates it at 100-300 degrees C for 0.5 to 1 hour, it is obtained by carrying out rubbing. Furthermore, as for 
the orientation film of this invention, it is desirable that it is the hardening film obtained to introduce a reactant 
radical into the above-mentioned polymer or by using the above-mentioned polymer with cross linking agents, 
such as an isocyanate compound and an epoxy compound, and stiffening these polymers. 
[0033] Moreover, said rubbing processing can use the art widely adopted as liquid crystal orientation down 
stream processing of LCD. That is, the approach of obtaining orientation can be used by grinding the front face 
of the orientation film in the fixed direction using paper, gauze, the felt, rubber or nylon, polyester fiber, etc. It 
carries out, when die length and a size generally perform rubbing about several times using the cloth which 
transplanted hair on the average in uniform fiber. 

[0034] moreover — as the vacuum evaporationo matter of the method vacuum evaporationo film of slanting 
[ inorganic ] - SiO - representation - carrying out - Ti02 and Zn02 etc. - a metallic oxide - being certain - 
disagreeable - MgF2 etc. - a fluoride — metals, such as Au and aluminum, are mentioned further. In addition, 
if it is the thing of a high dielectric constant, a metallic oxide can be used as method vacuum evaporationo 
matter of slanting, and will not be limited above. The method vacuum evaporationo film of slanting 
[ inorganic ] can be formed using vacuum evaporationo equipment. The method vacuum evaporationo film of 
slanting [ inorganic ] can be formed by fixing and vapor-depositing a film (base material), or moving a long 
film and vapor-depositing continuously. 

[0035] The approach of giving electric field or a magnetic field can be mentioned heating the optical anisotropic 
layer on a base material to the temperature which can form a discotheque liquid crystal layer as the approach of 
carrying out orientation of the optical anisotropic layer, without using the orientation film. 
[0036] The optical anisotropic layer of this invention is formed on a transparence base material or the 
orientation film. The optical anisotropic layer of this invention is a layer which has the negative birefringence 
which consists of a compound which has a disk tick structural unit. That is, an optical anisotropic layer is a 
layer of the polymer obtained by the layer of the liquid crystallinity discotheque compound of low molecular 
weight, such as a monomer, or the polymerization (hardening) of the liquid crystallinity discotheque compound 
of polymerization nature. As an example of the disk tick (discoid) compound of this invention C. Destrade's and 
others research report, Mol.Cryst.71 volume, The benzene derivative, C.Destrade's and others research report 
which are indicated by 1 1 1 pages (1981), Mol.Cryst.122 volume, 141 pages (1985), Physics lett, A, 78 
volumes, The torr KISEN derivative, B.Kohne's and others research report which are indicated by 82 pages 
(1990), Angew.Chem.96 volume, the cyclohexane derivative indicated by 70 pages (1984), and J.M.Lehn's and 
others research report, J. Chem.Commun., 1794 pages (1985), J.Zhang's and others research report, 
J.Am.Chem.Soc.l 16 volume, an aza-crown system, a phenylacetylene system macro cycle indicated by 2655 
pages (1994), etc. can be mentioned. Generally the above-mentioned disk tick (disc-like) compound makes 
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these the mother nucleus based on molecules, it is the structure where the alkyl group of a straight chain, an 
alkoxy group, a permutation benzoyloxy radical, etc. were permuted in the shape of a radiation as the straight 
chain, liquid crystallinity is shown, and what is generally called discotheque liquid crystal is contained. 
However, if the molecule itself has optically uniaxial [ negative ] and it can give fixed orientation, it will not be 
limited to the above-mentioned publication. Moreover, in this invention, the object finally made as having 
formed from the disc-like compound does not need to be said compound, for example, it has the radical to 
which said low-molecular discotheque liquid crystal reacts with heat, light, etc., and a polymerization or the 
thing which constructed the bridge, carried out macromolecule quantification and lost liquid crystallinity is also 
contained by the reaction with heat, light, etc. as a result. 

[0037] The desirable example of the above-mentioned disk tick compound is shown below. 



[0038] 
[Formula 6] 
TE-1 



R 




R 



R: n-C 11 H 23 -C — O 






R0 2 C(CH2) 2i 




CHjCOjR 



R0 2 CH 2 ' 



(CH2) 2 C0 2 R 



R02C(CH 2 )2 



^^CH 2 C0 2 R 



CH 2 C0 2 R 



(CH 2 ) 2 C0 2 R 



R: 



n-C 12 H 25 



[0040] 
[Formula 8] 
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TE-3 




R: n-C^HjjOCHa 

[0041] 
[Formula 9] 
TE-4 




n-C 13 H 27 C0- 

[0042] 

[Formula 10] 
TE-5 




R: n-C 10 H 21 

[0043] 

[Formula 11] 
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[0044] 

[Formula 12] 
TE-7 



Rs n-C 8 H M — 




L X 1 




R: tl-C 1B H„0 



[0045] 

[Formula 13] 
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(m = 2- 1 5<OgjR) 

(3) (4) 

n-C 8 H 17 0 r N > — C — 0 , n-C,H ls O <' V V_ <*- 




(5) (6) 



b 4 — 



N ' CH— C— 



(7) Cm=7-1 OOfiSO 

. . O 

CT 2 — CH -C rn H 2l g-0— ^_ C-O 

o (m=4-lOOfia) 
(8) 




(m=4-1 OODSSD 

[0046] 

[Formula 14] 
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R 




R: 
(D 



n-C 10 H 21 C— O 
(2) 




[0047] 

[Formula 15] 
TE-10 



R 

6 




R: C 7 H ls O 

[0048] 

[Formula 16] 
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TE-11 




(D (2) 




[0049] As for the optical compensation sheet of this invention, it is desirable to be produced by preparing the 
orientation film on a transparence base material, and subsequently to an orientation film top forming an optical 
anisotropic layer as mentioned above. 

[0050] The optical anisotropic layer of this invention is a layer which has the negative birefringence which 
consists of a compound which has a disk tick structural unit, the field of a discotheque structural unit inclines to 
a transparence base material side, and the include angle of the field of this discotheque structural unit and a 
transparence base material side to make is changing in the depth direction of an optical anisotropic layer. 
[0051] Generally, the include angle (tilt angle) of the field of the above-mentioned discotheque structural unit is 
the depth direction of an optical anisotropic layer, and is increasing or decreasing with the increment in the 
distance from the base of an optical anisotropic layer. As for the above-mentioned tilt angle, increasing with the 
increment in distance is desirable. Furthermore, intermittent change which includes the change including a 
continuous increment, continuous reduction, an intermittent increment, intermittent reduction, a continuous 
increment, and continuous reduction, an increment, and reduction as change of a tilt angle can be mentioned. 
Intermittent change includes the field where a tilt angle does not change in the middle of the thickness direction. 
Even if the tilt angle includes the field not changing, increasing or decreasing as a whole is desirable. 
Furthermore, as for a tilt angle, it is desirable that increasing as a whole changes continuously desirable 
especially. 

[0052] The typical example of the cross section of the optical anisotropic layer of this invention is typically 
shown in drawing 2 . The optical anisotropic layer 23 is formed on the orientation film 22 formed on the 
transparence base material 21. The liquid crystallinity discotheque compounds 23a, 23b, and 23c which 
constitute an optical anisotropic layer 23 Field 21a with the discotheque structural units Pa, Pb, and Pc parallel 
to the field of the transparence base material 21, It inclines from 21b and 21c, and those tilt-angles thetaa, 
thetab, and thetac (angle of the field of a discotheque structural unit and the field of a transparence base materia] 
to make) are increasing in order with the increment in the distance of the depth (thickness) direction from the 
base of an optical anisotropic layer. 24 expresses the normal of a transparence base material. The above- 
mentioned liquid crystallinity discotheque compound is a planar molecule, and, so, merely has in a molecule, 
the flat surface (the example, 21a, 21b, 21c), i.e., the disk side, of a piece. 

[0053] As for the above-mentioned tilt angle (include angle), it is desirable to change in 5 - 85 degrees 
(especially the range of 10 - 80 degrees). As for the minimum value of the above-mentioned tilt angle, it is 
desirable that it is in the range of 0 - 85 degrees (especially 5 - 40 degrees), and is in the range (especially 30 - 
85 degrees) the maximum of whose is 5 - 90 degrees. In drawing 2 , the tilt angle (an example, thetaa) of the 
discotheque structural unit by the side of a base material corresponds to the minimum value mostly, and the tilt 
angle (an example, thetac) of a discotheque structural unit supports maximum mostly. Furthermore, it is 
desirable that the difference of the minimum value of a tilt angle and maximum is in the range of 5 - 70 degrees 
(especially 10-60 degrees). 

[0054] Generally the solution which dissolved a discotheque compound and other compounds in the solvent is 
applied on the orientation film, it dries, and, subsequently the above-mentioned optical anisotropic layer is 
heated to discotheque nematic phase formation temperature, and is obtained by maintaining an orientation 
condition (discotheque nematic phase) after that, and cooling. Or the above-mentioned optical anisotropic layer 
applies the solution which dissolved a discotheque compound and other compounds (further for example, a 
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polymerization nature monomer, a photopolymerization initiator) in the solvent on the orientation film, and it 
dries, and the after polymerization of the exposure of UV light etc. is carried out, and it is obtained by [ which 
subsequently heated to discotheque nematic phase formation temperature ] cooling further. As a discotheque 
pneumatic liquid crystal phase-solid phase transition temperature of the discotheque liquid crystallinity 
compound used for this invention, 70-300 degrees C is desirable, and 70-170 degrees C is especially desirable. 
[0055] For example, the tilt angle of the discotheque unit by the side of a base material can be adjusted, 
choosing the ingredient of a discotheque compound or the orientation film generally, or when a rubbing art 
chooses. Moreover, the tilt angle of the discotheque unit by the side of a front face (air side) can be adjusted by 
choosing other compounds (an example, a plasticizer, a surfactant, a polymerization nature monomer, and 
polymer) generally used with a discotheque compound or a discotheque compound. Furthermore, the above- 
mentioned selection can also adjust extent of change of a tilt angle. 

[0056] Any compounds can be used, unless it has a discotheque compound and compatibility, and it can give 
change of the tilt angle of a liquid crystallinity discotheque compound as the above-mentioned plasticizer, a 
surface active agent, and a polymerization nature monomer or orientation is checked. In these, a polymerization 
nature monomer (compound which has an example, a vinyl group, a vinyloxy radical, an acryloyl radical, and a 
methacryloyl radical) is desirable. Generally the above-mentioned compound is used to a discotheque 
compound in 1 - 50% of the weight (preferably 5 - 30 % of the weight) of an amount. 

[0057] Any polymers can be used, as long as it has a discotheque compound and compatibility and change of a 
tilt angle can be given to a liquid crystallinity discotheque compound as the above-mentioned polymer. 
Cellulose ester can be mentioned as an example of a polymer. As a desirable example of cellulose ester, 
cellulose acetate, cellulose acetate propionate, hydroxypropylcellulose, and cellulose acetate butylate can be 
mentioned. Generally the above-mentioned polymer is used to a discotheque compound in 0.1 - 10% of the 
weight (preferably 0.1-8 % of the weight, especially 0.1-5 % of the weight) of an amount so that orientation 
of a liquid crystallinity discotheque compound may not be checked. Especially whenever [ butyryl-ized / of 
cellulose acetate butylate (cellulose acetate butyrate) ] has 30 - 80% of desirable range 30% or more. Moreover, 
especially whenever [ acetylation ] has 30 - 80% of desirable range 30% or more. The viscosity (value acquired 
by measurement according to ASTM D-8 17-72) of cellulose acetate butylate has the desirable range for 0.01 - 
20 seconds. 

[0058] The liquid crystal display (color) equipped with the optical anisotropic layer (optical compensation 
sheet) which has the changing tilt angle which is shown in above-mentioned drawing 2 has the angle of 
visibility expanded extremely, and does not almost have reversal of monochrome image, the gradient of a 
display image, or generating of coloring. 

[0059] Furthermore, in the liquid crystal display (color) of this invention, it is presumed as follows about the 
reason which the angle of visibility expanded to altitude more. For example, in the color liquid crystal display 
of this invention, in Nor Marie White's mode (mode widely adopted by TN-LCD) in which the transparency 
shaft of a polarizer and an analyzer lies at right angles mostly, the part in a black display condition is in the 
condition that the electrical potential difference is impressed to liquid crystal, and in connection with enlarging 
a viewing angle, the permeability of the light from this black display increased remarkably, and it has caused 
the rapid fall of contrast. In this black display condition (at the time of electrical-potential-difference 
impression), the liquid crystal molecule inside TN liquid crystal cell is arranged, as shown in drawing 3 . TN 
liquid crystal molecule 33 which exists near the substrate front face exists almost in parallel with the front face 
of substrate 31a, and TN liquid crystal molecule 33 inclines gradually as it separates from the front face of 
substrate 31a, and it becomes a front face and a perpendicular. Furthermore, TN liquid crystal molecule 33 
inclines to an opposite direction gradually, and, finally becomes almost parallel to the front face of substrate 
31b as it separates from the front face of substrate 31a. Therefore, it can be considered that the liquid crystal eel 
of TN-LCD in a black display is the layered product of two forward optically anisotropic bodies which have the 
optical axis (direction where Re shows the minimum value) which inclines gradually from a eel front face, and 
two forward optically anisotropic bodies which have an optical axis parallel to the normal on the front face of a 
cel. For this reason, the phase contrast generated by the inclination of the liquid crystal molecule inside TN 
liquid crystal cell at the time of electrical-potential-difference impression etc. can be compensated by change 
and the negative birefringence of the tilt angle of the discotheque structural unit side of the optical anisotropic 
layer of this invention. Therefore, the color liquid crystal display equipped with the optical anisotropic layer 
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(optical compensation sheet) which has the changing tilt angle does not almost have reversal of monochrome 
image, the gradient of a display image, or generating of coloring, even when a viewing angle is enlarged and a 
display is seen from across. 

[0060] Generally Hayes of the above-mentioned optical anisotropic layer is 5.0% or less. Therefore, generally it 
has 5.0% or less from the optical compensation sheet which has the above-mentioned optical anisotropic layer 
having low Hayes of a transparence base material. Above-mentioned Hayes is measured according to ASTN-D 
1003-52. If Hayes of an optical anisotropic layer is high, the optical leak considered to be based on dispersion in 
a black display will take place, and contrast will fall as a result. This inclination is remarkable when incident 
light inclines to the direction of a normal, and above [ of an image ]. Therefore, in order to prevent this, 5% or 
less of above-mentioned Hayes is desirable, 3 more% or less is desirable, and it is desirable that it is especially 
1% or less, general — Hayes — a front face — rough ****** — it is an originating-in heterogeneity (existence of 
very small part from which refractive index differs) of thing (fine irregularity, crack) or the interior thing, and in 
order to make it low, it is necessary to make the front face of an optical compensation sheet smooth, and to 
make heterogeneity of an internal refractive index small. Since the optical anisotropic layer which has a smooth 
front face and the uniform interior is formed, the optical compensation sheet of this invention has low Hayes. 
Furthermore, it is desirable to form a protective layer or an adhesive layer on an optical anisotropic layer, in 
order to reduce Hayes, or to choose the formation conditions of an optical anisotropic layer suitably. The 
smooth front face of an optical compensation sheet or an optical anisotropic layer can be obtained easily as 
mentioned above. 

[0061] Moreover, although especially a limit does not have the compound used as the above-mentioned 
protective layer, either, the viewpoint of film production ability to a polymer is desirable, and it is desirable that 
it is meltable to the solvent which does not dissolve a disc-like compound. As an example of a polymer, water 
soluble polymers, such as gelatin, methyl cellulose, an alginic acid, pectin gum arabic, a pullulan, polyvinyl 
alcohol, a polyvinyl pyrrolidone, polyacrylamide, polyvinyl benzenesulfonic acid soda, carrageenan, and a 
polyethylene glycol, can be mentioned. The above-mentioned adhesive layer can be prepared on an optical 
anisotropic layer instead of the above-mentioned protective layer. An adhesive layer is formed in case an optica] 
compensation sheet is generally built into a liquid crystal display. As an ingredient of an adhesive layer, there is 
especially no limit and it can use transparent adhesives, such as acrylic, an SBR system, and a silicone rubber 
system, thru/or a binder. What does not require a hot process in the case of hardening from a viewpoint of 
degradation prevention of the optical property of a configuration member or desiccation is desirable, and what 
does not require hardening processing or the drying time of long duration is desirable. The smooth front face of 
an optical compensation sheet can be obtained by applying an adhesive layer or the coating liquid for protection 
stratification on the surface of an optical anisotropic layer, so that it may have a smooth front face, and, thereby, 
can reduce Hayes. In this invention, painting of an adhesive layer is more desirable than the viewpoint of 
productivity to a protective layer rather. The formation conditions of an optical anisotropic layer are suitably 
chosen by the presentation (the combination of a discotheque compound, the class of other compounds used 
together, and amount) containing a discotheque compound. As the condition, whenever [ for forming a 
discotheque nematic layer / stoving temperature ], or heating time, the cooling rate after heating, thickness, the 
method of application, etc. can be mentioned. Moreover, a disc-like compound serves as Hayes where the 
domain where plurality differs may be formed and this originates in the heterogeneity inside a layer according 
to the property of this compound, **** conditions, etc. Even if it forms making a disc-like compound into a 
mono-domain, or two or more domains, by setting preferably 0.1 micrometers or less of each of the domain size 
to 0.08 micrometers or less, cannot do effect and it can be carried out to such reduction of Hayes at the light. 
[0062] It has the minimum value of the absolute value of retardations other than zero in the direction to which 
the optical anisotropic layer of this invention inclined from [ of an optical compensation sheet ] the normal (it 
does not have an optical axis). The typical example of a configuration of the optical compensation sheet 
containing the optical anisotropic layer of this invention is shown in drawing 4 . In drawing 4 , the laminating o: 
the layer (optical anisotropic layer) 43 of the transparence base material 41, the orientation film 42, and a 
discotheque compound is carried out to order, and it constitutes the optical compensation sheet. R shows the 
direction of rubbing of the orientation film, nl n2 And n3 When the refractive index of the triaxial direction of 
an optical compensation sheet is expressed and it sees from a transverse plane, it is nl <=n3 <=n2. Relation is 
satisfied, beta is an inclination from the normal 44 of the optical anisotropic layer of a direction in which the 
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minimum value of Re (retardation) is shown. In order to improve the angle-of-visibility property of TN-LCD 
and TFT-LCD, it is desirable that the direction which shows the minimum value of the absolute value of Re 
leans 5 to 50 degrees (average of an inclination) from the normal 44 of an optical anisotropic layer, and further 
10-40 degrees is desirable (above beta). Furthermore, the above-mentioned sheet is following condition:50 <= 
[(n3+n2) /2-nl ] xD<=400 (nm). 

(-- condition: 100 <=[(n3+n2) /2-nl] xD<=400 [ however, ] (nm) with desirable [ D ] satisfying thickness) of a 
sheet of further the following 

[0063] The solution for forming an optical anisotropic layer is producible by dissolving a discotheque 
compound and other above-mentioned compounds in a solvent. As an example of the above-mentioned solvent, 
ether, such as ketones [, such as an ester; acetone, methyl ethyl ketones etc., such as alkyl halide; methyl 
acetate, butyl acetate, etc., such as non-polar solvent; chloroform, dichloromethanes, etc., such as polar- 
solvents; benzene, hexanes, etc., such as N.N-dimethylformamide (DMF), dimethyl sulfoxide (DMSO), and a 
pyridine, ];, tetrahydrofuran and 1, and 2-dimethoxy ethane, can be mentioned. Alkyl halide and ketones are 
desirable. A solvent may be independent, or it may be used, combining. 

[0064] As the method of application of the above-mentioned solution, curtain coating, extrusion coating, roll 
coating, DIP coating, spin coating, printing coating, spray coating, and slide coating can be mentioned. In the 
case of the mixture of only a discotheque compound, vacuum deposition can also be used in this invention. In 
this invention, continuation spreading is desirable. Therefore, curtain coating, extrusion coating, roll coating, 
and slide coating are desirable. The above-mentioned optical anisotropic layer is obtained by applying on the 
orientation film, drying, heating the above-mentioned spreading solution subsequently to more than glass 
transition temperature (making it harden by request after that), and cooling, as mentioned above. 
[0065] Since the optical compensation sheet of this invention compensates the birefringence by the liquid 
crystal cell in a liquid crystal display, as for the wavelength dispersion of an optical different direction 
component, it is desirable that it is equal to a liquid crystal cell. That is, it is RETADESHON by the 450 or 550- 
micrometer light of an optical different direction component, respectively Then, R450 / R550 showing 
wavelength dispersion As for a value, it is desirable that it is 1 .0 or more. R450 and R550 
[0066] The example of a typical configuration of the liquid crystal display of this invention is shown in drawing 
5 R> 5. Optical compensation sheets [ RF / RF and / 2 ] 1 arranged between the polarizing plates A and B of a 
pair, and the liquid crystal cell and polarizing plate which were prepared in the both sides of the liquid crystal 
cell TNC and the liquid crystal cell which consist of a nematic liquid crystal which was enclosed between the 
substrates and substrates of the pair equipped with the transparent electrode in drawing 5 , and which could be 
twisted and carried out orientation And a back light BL is put together and constitutes the liquid crystal display. 
An optical compensation sheet may arrange only one side (namely, RF1 or RF2). Rl Optical compensation 
sheet RF 1 From a transverse plane, the direction of rubbing at the time of seeing is shown, and it is R2. The 
direction of rubbing of the optical compensation sheet RF 2 is shown. The arrow head of the continuous line of 
liquid crystal cell TNC expresses the direction of rubbing of the substrate by the side of the polarizing plate B 
of a liquid crystal cell, and the arrow head of the dotted line of liquid crystal cell TNC expresses the direction of 
rubbing of the substrate by the side of the polarizing plate A of a liquid crystal cell. PA and PB express the 
polarization shaft of polarizing plates A and B, respectively. 

[0067] As for an optical compensation sheet and a liquid crystal cell, in the liquid crystal display of this 
invention, being arranged as follows is desirable. Drawing 6 is drawing showing the relation between the 
direction of the minimum value of a retardation, and the direction of rubbing of the substrate of a liquid crystal 
cell. The polarizing plates 63a and 63b of a pair are arranged at the both sides of a liquid crystal cell 61, and the 
optical compensation sheet 62 is arranged between polarizing plate 63 a and a liquid crystal cell 61. Generally, 
an optical compensation sheet is arranged so that an optical anisotropic layer may touch the front face of a 
liquid crystal cell. 62M are the direction of [ when carrying out the orthographic projection of the direction of 
the minimum value of the absolute value of the retardation of the optical compensation sheet 62 on a liquid 
crystal cell ]. Generally this direction corresponds in the direction of rubbing of the orientation film of an 
optical compensation sheet. 61Ra expresses the direction of rubbing of the top substrate of a liquid crystal cell 
61, and 61Rb expresses the direction of rubbing of the bottom substrate of a liquid crystal cell 61 . 
[0068] As for the angle (alpha) with direction of rubbing 61Ra of the top substrate of the direction 62M and the 
liquid crystal cell when carrying out the orthographic projection of the direction of the minimum value of the 
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absolute value of a retardation on a liquid crystal cell to make, it is desirable that it is in the range of 90 - 270 
degrees That is, the above-mentioned angle (alpha) can be defined like drawing 7 . Drawin g 7 R> 7 is drawing 
obtained when drawing 6 is seen from the z-axis. In drawing 7 , 61Ra, 61Rb, and 62M are synonymous also in 
drawing 6 . An angle (alpha) shows the include angle of direction of orthographic projection 62M and direction 
of rubbing 61Ra of a top substrate which show the minimum value of a retardation. This arrangement can be 
applied also when using two optical compensation sheets. When using the optical compensation sheet of one 
sheet, as for direction of orthographic projection 62M which show the minimum value of a retardation, it is 
desirable that it is the main viewing-angle direction or that it is the direction of a reverse-sight angle (when a 
sheet is prepared in the eel bottom) (when a sheet is prepared in the eel bottom). The main viewing-angle 
direction is the twist direction of an average of the liquid crystal molecule in a liquid crystal cell, therefore when 
TN liquid crystal molecule is counterclockwise twisted 90 degrees seen from the direction of the z-axis of 
drawing 6 , it is the minus direction of a x axis. With the direction of a reverse-sight angle, they are the main 
viewing-angle direction and an opposite direction. 

[0069] In the liquid crystal display of this invention, as shown in drawing 8 and 9, it is desirable that the optical 
compensation sheet of a pair is prepared in the both sides of a liquid crystal cell. In drawing 8 , the polarizing 
plates 83 a and 83b of a pair are arranged at the both sides of a liquid crystal cell 81, optical compensation sheet 
82a is arranged between polarizing plate 83 a and a liquid crystal cell 81 , and optical compensation sheet 82b is 
arranged between polarizing plate 83b and a liquid crystal cell 81. 82Ma(s) are the directions of [ when carrying 
out the orthographic projection of the direction of the minimum value of the absolute value of the retardation of 
optical compensation sheet 82a on a liquid crystal cell ], and 82Mb is the direction of [ when carrying out the 
orthographic projection of the direction of the minimum value of the absolute value of the retardation of optical 
compensation sheet 82b on a liquid crystal cell ]. 81Ra expresses the direction of rubbing of the top substrate of 
a liquid crystal cell 81 , and 81Rb expresses the direction of rubbing of the bottom substrate of a liquid crystal 
cell 81. 84 expresses the light source. 

[0070] As for the angle (alpha 1) with direction of rubbing 81Ra of the top substrate of the direction 82Ma and 
the liquid crystal cell when carrying out the orthographic projection of the direction of the minimum value of 
the absolute value of a retardation on a liquid crystal cell to make and 82Mb(s), 81Rb(s), and the angle (alpha 2) 
to make, it is desirable that it is in the range of 135 - 225 degrees. That is, the above-mentioned angle (alphal 
and alpha2) can be defined like drawing 9 . Drawing 9 is drawing obtained when drawing 8 is seen from the z- 
axis In drawing 9 , 81Ra, 81Rb, 82Ma, and 82Mb(s) are synonymous also in drawing 8 . An angle (alpha 1) is 
the include angle of direction of orthographic projection 82Ma and direction of rubbing 81Ra of a top substrate 
which show the minimum value of a retardation, and an angle (alpha 2) is the include angle of direction of 
orthographic projection 82Mb which shows the minimum value of a retardation, and direction of rubbing 81Rb 
of a bottom substrate. The angle (beta 1) of direction of orthographic projection 82Ma which shows the 
minimum value of a retardation, and 82Mb(s) to make has the desirable range of 90 - 1 80 degrees. 
[0071] In the liquid crystal display of this invention, as shown in drawing 10 and 11, the optical compensation 
sheet of two sheets may be prepared in one liquid crystal cell side. In drawing 10 , the polarizing plates 103a 
and 103b of a pair are arranged at the both sides of a liquid crystal cell 101, and the optical compensation sheets 
102a and 102b are arranged between polarizing plate 103a and a liquid crystal cell 101. 102Ma(s) are the 
directions of [ when carrying out the orthographic projection of the direction of the minimum value of the 
absolute value of the retardation of optical compensation sheet 102a on a liquid crystal cell ], and 102Mb is the 
direction of [ when carrying out the orthographic projection of the direction of the minimum value of the 
absolute value of the retardation of optical compensation sheet 102b on a liquid crystal cell ]. lOIRa expresses 
the direction of rubbing of the top substrate of a liquid crystal cell 101, and lOlRb expresses the direction of 
rubbing of the bottom substrate of a liquid crystal cell 101. 104 expresses the light source. 
[0072] It is desirable that it is in the range of 135 - 225 angles (alpha 3) with direction of rubbing lOIRa of the 
top substrate of the direction 102Ma and the liquid crystal cell when carrying out the orthographic projection of 
the direction of the minimum value of the absolute value of a retardation on a liquid crystal cell to make, and, a$ 
for 102Mb, 101Rb(s), and the angle (alpha 4) to make, it is desirable that it is in the range of -45 - 45 degrees. 
That is, the above-mentioned angle (alpha3 and alpha4) can be defined like drawing 1 1 . Drawing 1111 is 
drawing obtained when drawing 10 is seen from the z-axis. In drawing 1 1 , lOIRa, lOlRb, 102Ma, and 102Mb 
(s) are synonymous also in drawing 10 . An angle (alpha 3) is the include angle of direction of orthographic 
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projection 102Ma and direction of rubbing lOIRa of a top substrate which show the minimum value of a 
retardation, and an angle (alpha 4) is the include angle of direction of orthographic projection 102Mb which 
shows the minimum value of a retardation, and direction of rubbing lOlRb of a bottom substrate. The angle 
(beta 1) of direction of orthographic projection 102Ma which shows the minimum value of a retardation, and 
102Mb(s) to make has the desirable range of 0 - 120 degrees. 

[0073] The relation between the direction of the minimum value of the above-mentioned retardation and the 
direction of rubbing of the substrate of a liquid crystal cell is applicable also to a color liquid crystal display. 
The example of a typical configuration of the color liquid crystal display of this invention is shown in drawing 
12 . Glass substrate 124a equipped with the opposite transparent electrode 122 and the color filter 125 in 
drawing 12 , The liquid crystal cell which consists of a nematic liquid crystal 121 which was enclosed between 
the pixel electrode 123, and glass substrate 124b equipped with TFT126 and these two substrates, and which 
could be twisted and carried out orientation, The optical compensation sheets 127a and 127b of the pair 
arranged between the polarizing plates 128a and 128b of the pair prepared in the both sides of a liquid crystal 
cell, and a liquid crystal cell and a polarizing plate are combined, and constitute the color liquid crystal display. 
An optical compensation sheet may arrange only one side (namely, 127a or 127b). 

[0074] As a color filter used for the color liquid crystal display of this invention, further, if it is color purity, 
dimensional accuracy, and a heat-resistant high thing, anythings can be used. As a desirable example, a dyeing 
filter, a printing filter, an electrodeposted filter, or a pigment-content powder filter can be mentioned. These are 
indicated by the volume work "a color liquid crystal display" (Sangyo Tosho Publishing, 172-173 pages, 237- 
251 pages) edited by Shunsuke Kobayashi, or on Nikkei micro device "a flat-panel display 1994" (Nikkei 
Business Publications, 216 pages) etc. for example, a dyeing filter - substrates, such as gelatin, casein, and 
PVA, - dichromate - adding - photosensitivity - giving - FATORISOGURAFFI - it can dye and obtain, 
after carrying out pattern NINGU by law. 

[0075] Moreover, as liquid crystal used for the liquid crystal display (color) of this invention, the pneumatic 
liquid crystal of the publication for 142nd committee "a liquid crystal device handbook" (Nikkan Kogyo 
Shimbun, 107 pages - 213 pages) of Japan Society for the Promotion of Science is desirable, for example. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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[Drawing 11 




[Drawing 4] 
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[Drawing 7] 
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[Drawing 9] 
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